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Organization and Schedule

Introduction

Accessing data and managing files
= Client/Server Visualization

=  Working with plots

= <10 minute break>

= Using the visualization window
= Working with operators

= <1 hour lunch break >

= |nteractive tools

= Subsets

= Quantitative analysis

= <10 minute break>

= Making it pretty

= Animation and Keyframing
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Goals

By the end of this class you will be able to:

= Access data files on local or remote computers
= Create plots and use operators

= Examine simulation data values

= Create presentation quality slides and movies of
simulation data

Lawrence Livermore National Laboratory UL-
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What is Vislt?

= Visltis a free software
application for visualizing
and analyzing terascale = ssmeseeesee e
and petascale simulation zs: .- [
datasets :

= Begun Summer 2000

= R&D 100 award winner
in 2005

= Used in many research
institutions

Lawrence Livermore National Laboratory UL-
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Vislt is FREELY AVAILABLE

= Download Vislt for free at
http://www.lInl.qov/visit ==

e Binary distributions
— Windows XP / Windows 7
— Linux
- MacOS X 10.5/10.6

e Source code

e Documentation
» Frequently asked questions
Gallery of images

: Share Vislt with
colleagues

S© FTWARE

UCRL-WEB-151325
legal and privacy notice

< >
‘@ http: {fwww.linl. gov/VisItfabout. html l— ’— ’7 [. nnnnnn et 4
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Vislt runs where vou want to work

| T |
[EEo PR Y T TG T T T E I RICI AN SN RNt R

DB: noise silo
Cycle: 0

= Run locally
= Run remotely
= Run client/server

* The interface looks the
same on each platform

user: whitioch
FriFob 13 10:46:00 2004

TR X

e TABEO-amem AT 2 Gaada [ A=) P OFwaK @ 505

Teax]

DB: noise silo
Cycle: 0

/ o 1 o updae

e It o

5 Apply opersors and slecton o al lots

usor whilloch,
FriFob 15 1052:35 2004
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Vislt Can Access Your Data

= Reads over I §E°“grt
100 different v
« NETCDF
data formats : Eroms
= Database reader  : {ira
plug-ins can be . Cons
developed for . Protein Databank
neW fOrmatS : Cpalg?;g)rmats
LRt

Lawrence Livermore National Laboratory
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Supported Mesh Types

= 1D Curves

- 2D/3D meshes Curve Rectilinear

 Redctilinear
e Curvilinear
e Unstructured

° Points Curvilinear Unstructured
 AMR

 Molecular

2

Points AMR

Lawrence Livermore National Laboratory lll—



Vislt Lets You See Your Data

= Plots

= Manipulate data or
create new data
using operators and
expressions

= Develop new plots
and operators as
plug-ins

= Vislt supports stereo
rendering

LLNL-PRES-484817
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= Create derived
variables using
data from your

Lawrence Livermore National Laboratory

database
Pick
Lineout
Query

Spreadsheet

DB: noise:si

Cycle: 0

Value
(parsec)

10 s
Distance (parsec)

ick g@
Jolk o e lr]a <

C:\Program Files\LLNL\Wislt -
1.2.6\data\noise.silo timestep 0

Mesh2D:
Point: <-6.163002, 1.303430>
Zone: 1332
Incident Nodes: 1359 1360 1409 1410
haslice: <nodal>
(1359) = 3.82309
(1360) = 3.80716
(1409) = 3.84881
(1410) = 3.84383 El

variables [default—
¥ Display incident nodes/zones.
— Display for Nodes:

V id I Domain-Logical Coords

I~ Physical Coords |~ Block-Logical Coords

r— Display for Zones:
V id I Domain-Logical Coords

I Block-Logical Coords

¥ Automatically show window

I~ Don't clear this window

Make default Reset
Apply ﬂl Dismiss

LLNL-PRES-484817

Vislt Lets You Examine Your Data

000 Spreadsheet - hgslice: Whole
( File v) ( Edit v) Operations v
3D Display
1=0[0,01 O Format  %1.6f
Normal X Y ®z ™ Color Default
Show in visualization window
M Tracer plane ™ Patch outline [ Current cell outline
i=36 i=37 i=39 i=40 4
3=6
3=5
=4
3=3
3=2
=1 905302 1 4
=0 93776 1.788530 | 1.582220 @
< (==} v
Variable hgslice v)
( Min=1204454  )(  Max=5.024092
DB: noise.silo
Cycle: 0
Preudocoior
Var: hgsgcueu
| ) G
K
—a069
L 4
2089 5]
204
Max: 5034
Min: 1204
1
H
Y-Axis 0
(parsec)
©
. -
E
=10 -5 5

0
X-Axis (parsec)

10
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Vislt Can Handle Large Datasets

Visithas
processed
data as large
as 8 trillion
cells

= Client/Server architecture

= You can run Vislt on your
desktop computer and have
Vislt process large data in
parallel on a remote
supercomputer

= Uses fast local graphics
hardware

= MPI parallel compute engine

= Scalable rendering in parallel
for largest datasets

Vislt has

ran at up
———————————— to 216K -

— cores -

R

Lawrence Livermore National Laboratory UL-
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Vislt Architecture

= 4 main components

e Graphical User Interface
(GUI)

 \Viewer
« Database server
e Compute engine

= GUI and Viewer usually
meant to run locally on
your desktop computer

= Database server and
parallel compute server
can run on remote
computers where the
data files are located

LLNL-PRES-484817

Desktop computer

GUI Viewer

Database Parallel
server compute
A server

SETVET
SETVET
SETVET
Data
files

Remote computer

Lawrence Livermore National Laboratory
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Vislt Has Multiple Interfaces

Python
interface

Java
interface

Lawrence Livermore National Laboratory
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Launching Vislt

= Start m‘nu = Type visit at

» Desktop shortcut command line

= Double-click Vislt = Vislt usually installed
data files in /usr/gapps/visit/bin

= Double-click Vislt on LLNL computers
session files

If Vislt is not installed, download binaries from
I https.//wci.linl.gov/codes/visit/

Lawrence Livermore National Laboratory Ul_-
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Vislt’s Main Windows

= GUI
 Select files to visualize e o
*, Create and manage plots Sy
e Set plot attributes
e Add operators

e Setlook and feel for
visualization

= \Viewer

e Viewer windows, or vis
windows, display all of the ==
data being visualized s

e Mouse navigation

 Up to 16 vis windows

e Popup menu

e Toolbars

Lawrence Livermore National Laboratory UL-
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Main Window

= Main window in GUI

e Access other
important windows

e Open files

e Set animation time
state

e Set active window

e Create and manage
plots

e Displays progress
from compute engine

\ 4

LLNL-PRES-484817

Main menu

File controls

Animation

A 4

controls
Plot controls

v

v

Plot list

Notepad area

v

A 4

Status bar

A 4

Total Status:

sssssssssssss

Lawrence Livermore National Laboratory



Main Menu

& visit22.2 G4 Controls _Options,, Windows
u (NeNe) = Open file. .. 20
. I e S Global . Close file >
. o ReOpen file >
Activewindow (1 pofresh file list %R
File information . . . 8l
. I Sources s .
ave session
O ntro S @' q; Save session as . . .
o Restore session . ..
pen Close R ; .
| Restore session with sources . . .
- Active source [ noi )
. O t —— Simulations . ..
I0NS
p © [& Save window #8S
- Set Save options . . . %0
O = X !
[l save movie.. ...
= Window e
Plots | Export database . . .
% op(s) Compute engines . . . ®E
gef= 7 % 3 e >
. (not ShOWn) Addv Operatorsv : Delete Hide/Show Draw

Plot

@ Visit 222 File Controls ST Windows Plot At

3 000 Vislt 2.2.2,  Appearance ... (%A
Att rl b u te S Global | ® Host profiles . . .
Active window 1 18 In'teract.ors e 8l
& Plugin Manager . . .
Rendering . ..
Sources 1
Save Settings
[ | = = _
Operator O R -
Open Close Reopen Replace  Overlay

Active source | noise.silo

<

Attributes

Time
O
m Hel EIDEKD . -G Dals
p Plots
% w0 L % 4
Addv Operators» | Delete Hide/Show Draw

LLNL-PRES-484817

& \Visit22.2 File Options, . Windows  Plot Att
800 | & Animation . .. BA
Global | W Annotation . . . #N
Active window 112 > Color table . . . ®T
[l Command . .. ©#8C
Data-Level Comparisons ... {&D
Sources e .
| Database correlations . . . #®D
El' q; sm arb Expressions . . . 0 %E
Open Close Reopen 25 !(eyf.ramlng Y -
/ Lighting . . . 8L
Active source | noise.silo [ Lineout . . . 8L
= Macros . . .
ime
© [ Material Options . . . 8M
- - o
O Mesh management T #M
& Pick . .. o8P
e | | q Query. .. ®’Y
Query over time options ...  {+3Y
Plots [ Selections . .. 0 8S
E}l op(E) A @ Subset . . . %®U
dfem &8 View . .. ®’Y
Addv Operatorsy : Delk 7 i

@ Visit22.2 File (Controls Options JTEFETEY Plot Attributes

eno Vislt 2.2.2 | CINew
Global . B Clone
Active window |1 % ] ™ Delete R
Clear all
HH Layouts »
Sources 1 Active window
G 6 8 o©
& ) €& &
Open Close Reopen : Replace Overlay |

Active source | noise.silo

Time |

O

EIDEE D SIS
Plots

%}b LoLp’(l:) = L/ -~ »
Addv Operatorsy : Delete Hide/Show Draw

Lawrence Livermore National Laboratory
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Visualization Window

= Display plots
= Lets you interact with

plots using the
mouse

= Toolbars provide
shortcuts to common
functions

= Popup menu
provides same
functions as toolbar

e Right click to activate

Lawrence Livermore National Laboratory UL-
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Posting Windows

0o Animation

[ Cache animation for faster playback
Animation playback

= Postable windows can be | o o o
docked in to the Main ———"_______
window's notepad area

( Apply ) ( Post ) ( Dismiss )

= Postable windows have a N oaton
POSt buttOn Same window posted to notepad area

Unpost button
g Once pOSted, POSt bUtton ™ Apply operators / ¥ selection to all plots p
becomes Unpost (i )

[ Cache animation for faster playback

Animation playback
(@ Looping () Play oncef () Swing
Animation incremen t 1

Animation speed

slower / faster
5

( Apply ) ( Unpost ) ( Dismiss )

Lawrence Livermore National Laboratory UI_-
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Applying settings

= Apply button tells
Vislt to use new @ Legend @ ighin

(" Make default ) ( Load ) ( Save ) [ Reset )

settings T D
= Auto apply mode

applies new
Settings When yOU " Visit 2.2.2 File Controls Options Windows

OO Vislt 2.2.2

change them
Active window | 1 |4 ™ Auto apply
 No Apply button = - D

click required
Lawrence Livermore National Laboratory Ul_-

20



How Vislt Works

. Open database

. Create a plot

. Set plot attributes

. Apply operators to plot to modify data
. Set operator attributes

. Compute engine generates plot

. Plot displayed in vis window

~N O O B W DN -

Lawrence Livermore National Laboratory UL-
21
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Working with files




Lesson Goals

= You will learn how to open data files.

= File types
e Single time state
o .visit files

e Virtual databases
= Source controls
e Opening files
e Time controls
* Reopening files
* Replacing files
= File Open Window
e Changing directories
e Filtering out unwanted files
e Accessing remote files
= File Information window

LLNL-PRES-484817

Lawrence Livermore National Laboratory
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File Types

= Single time step files -
e Simple database files that
contain only one time state of

data

= yjsitfiles

» Text file that contains the
names of single time state

files

e Groups files into time-varying

database

File0000.silo
File0010.silo
File0020.silo
File0040.silo

Lawrence Livermore National Laboratory

INBLOCKS 2

File0000-procO.silo
File0000-proc1.silo
File0010-proc0.silo
File0010-proc1.silo

LLNL-PRES-484817

Virtual databases

Groups files with similar
names into a time-varying
database

Turn off File grouping in File
selection window if you don’t
like it

Smart file grouping prevents
ALE3D databases ending in .
1,.2, .3, ... from being
grouped into virtual databases

I

24
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Source Controls

= Data files or databases

are more generally ’
referred to as sources |n ?.ﬁ (\:wlt!&z File Controls Options  Windows

; Vislt 2.2.2
VISIt Clobal
. . . . ctive window | 3 ™ Auto appl

= The Main Window in Vislt ~“ener (L Ry

contains controls that let =~ seve —

you manage sources % ?i R‘!\ %3 fa
= Contains controls to i i —— B

e Open sources Time

 Close sources O 10000

 ReOpen sources (Al D)« RO » (Ir)

* Replace sources
* Choose the active source

Lawrence Livermore National Laboratory Ul_-
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Opening a File

= To open a new file,
click on the Open
icon In the Main

WIndOW,S Source [ @ Visit22.2 File Controls Options . Windows ]
CO ntro I S ';10;“ - Vislt 2.2.2

u Once a file iS Open, Active window | 1 %/ ' Auto apply
the data in it can be
visualized &6 & @

= Click on Reopen to
open the file again
and regenerate the
plots using the file's
new data

Lawrence Livermore National Laboratory UL-

Active source | noise.silo 44
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File Open Window

= The File open window
lets you browse the file
system and open a file -

e Local or remote files | =ros lioces g

(1 Path | /Users/whitlock2/data

= Filter out unwanted files

; . (] Use "current working directory” by default = File grouping [ Smart 4] ( Remove paths ... )
= Group related files into |, .
time-varying databases s, | G i
1 hSpart_test_data igsil.silo
] 1 iTaps_test_data csg.silo
= Force the file to ope ) o s B
r letoopen -
using a specific reader | -z b | e
u f th _| netcdf_test_data emptydomgins.silo
and set options for the S S |tk
2 Ahactl cila

Auvnarlink tact Aaen

read e r Open file as type: | Guess from file name/extension 7] Set default open options...

( Refresh ) OK (" Cancel )

{ )

Lawrence Livermore National Laboratory Ul_-
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Changing Hosts

= Vislt can access files that
exist on remote computers

= To access remote files, you
must change the Host field

e Type a host name

e Select the name of a host that
Vislt knows about

= Vislt to launches its Database
Server on the remote
computer so you can browse
the remote file system

* You must have an account on
the remote computer

e Vislt may prompt you for a
password to authenticate
your access to the remote
computer

LLNL-PRES-484817

List of hosts in host text field

_— \

File open
_ \
;JHost localhost q
~ LLNL Alastor
01 Path | | NL Atlas
Filter LLNL Aztec

[ Use "cd LLNL Hera

LLNL Prism

LLNL Sierra
Directoriet LLNL Zeus
O] exodi SLACRed
1 hSnin edge.llnl.gov
21 hspatv localhost
_1 iTaps_test_data TTCsg.silo ™
1 imgvol_test_data curv2d.silo
_1 lines_test_data * curv2d_colmajor.silo
1 mili_test_data curv3d.silo
1 miranda_test_data curv3d_colmajor.silo
1 nek3d_test_data O cylinder.silo

1 netcdf_test_data
1 okc_test_data

1 old_silo_test_data
M auarlink tact Aaea

emptydomains.silo
fullframe.silo
+  Galaxy0000.silo

nnnnnnnnnn

Open file as type: | Guess from file name/extension ﬂ Set default open options...

( B s Y
[ Refresh ) OK ( Cancel )

The list of hosts can be customized

Lawrence Livermore National Laboratory

using Host Profiles
L
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Changing the Path

=  The path is the full
name of the directory
whose files are
displayed in the Files
list

= Two ways to change
the path

1. Type the entire path into
the Path field and press
Enter

2. Double-click on any of
the directories in the
directory list

0No

LLNL-PRES-484817

File open

g Host localhost

B

(1 Path  /Users/whitlock2/data
) /Users /whitlock2
Filter | /ysers/whitlock2 /visit

(1 hS5part_test_data
(] iTaps_test_data
1 imgvol_test_data
(1 lines_test_data

..................

..........

name/extension |3 ] Set default open options...

OK C 1)

Lawrence Livermore National Laboratory
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Changing File Filters

= A filter is a pattern that is applied to the files in the File
list to determine whether or not they should show up In
the list

= The default filter (**”) shows all files in the file list
= You may specify multiple filters separated by spaces
= Filter wildcards
 * Allows any string or an empty string
e ? Allows any single character
o # Allows any single digit
= Example filters
o  Wave####.silo
e *silo
o BigData.s#####

Lawrence Livermore National Laboratory UL-
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Automatic File Grouping

= Vislt can automatically
group files that have
similar names into a
single “virtual database” .

= Avirtual database is like =7 e
a X VISIt flle but VISIt Can ("] Use "current working directory” by default  File grouping %T] ( Remove paths ... )
dynamically add more

File grouping on/off/smart

= &

. . - (current directory) ws wave*.silo database
.. (go up 1 directory level) (71 total files)
time states to the file as
ave0010.silo

them a
= Automatic file grouping | e

can be turned off if you — o —
don’t like what Vislt is

doing

the simulation writes | i

Lawrence Livermore National Laboratory UL-
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Setting the Active Source

= You can plot data from
multiple sources in Vislt

_ @ \Visit22.2 File Controls Options . Windows

= Each time you open a 206 Visit 2.2.2
source, it gets added to acthe windon (1 P
the Active source list in
the Source controls R s & @
- The Active Source iS AC::ievr; S:::sce Reopen : Replace Overlay
used tO pOpUIate the — wave*.silo database
variable menus for plots O
= Select a source from the 4 <SG > S 1Ir

Active source list to set
the active source

Lawrence Livermore National Laboratory UL-
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Replacing a Database

= Open a new source

= Click the Replace # Vit222 Fle Convols_Opions. indows
button to replace the e
existing plots with the """ =~ o zeel
new source’s data %%. o &
+ Thenew source 000 SIS
must have
compatible O
variables U< EED > LIk

Lawrence Livermore National Laboratory UL-
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Setting the Active Time Step

= The active time step is a file
within a time-varying database
that Vislt will use to generate
plots

= The Main Window contains Time
controls which allow you to set
the active time step used for
visualization

 Animation slider and Animation Text
Field show the active time step

* Animation Slider sets the time step

 Type atime or cycle number into the
Animation Text Field to set the active
time step

e Multiple time sliders are supported
= VCR Controls let you play and
step through animations

_ @ \Vislt22.2 File Controls Options . Windows

RYaYXe Vislt 2.2.2
Clobal
Active window | 1 '¢] ™ Auto apply
Sources
T&EO § o
= Tl | o Tl
Open Close Reopen : Replace Overlay
Active source | wave*.silo database ﬂ
Time
O » 0290
/—\./ N ‘/' '\”/'_\'
XD D@ DEDaEl»
Previous frame Stop Next frame
Reverse play Play

Lawrence Livermore National Laboratory
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Closing Databases

* Closing a database
frees resources

= Set the active source

to the database you
want to close

= Click the Close
button in the Source
controls

= Databases will only
close if they are not
referenced by plots

LLNL-PRES-484817

[ 4 Vislt 2.2.2 File Controls Options Windows

Ye e Vislt 2.2.2

Global

Active window | 1 % l ™ Auto apply
LB 0
tn [L
: Replace  Overlay

Active solIfCe | wave*.silo database ﬂ

Time

O 0000

1/—<T—\I 1/ < \Iﬁ—.ﬁ( ’ \lI/TF_\l

Lawrence Livermore National Laboratory
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File Information Window

Lawrence Livermore National Laboratory

The File Information
window displays
iInformation about the
active source

e Meshes

e Variables (scalars, vectors,
etc)

e Materials

e Species

Choose the Files
Information option from
the Main Window’s File
menu to open this
window

800 File information

File = localhost:/Users/whitlock2 /data/noise.silo

/Users/whitlock2 /data/noise.silo
Simulation: No
Database comment: Vislt noise dataset
File format: Silo_1.0
Num Time States: 1
MetaData is NOT repopulated on state changes
useCatchAllMesh: 0
Format cannot do its own domain decomposition
The temporal extents are not set.
All Times are ***NOT*** Accurate
Times: Are identical to cycles
All Cycles are Accurate

Cycles: 0
Meshes:

Name = Mesh

Number of blocks = 1

Block origin = 0

Cell origin = 0 (origin within one block of the cells).

Node origin = 0 (origin within one block of the nodes).

Croup origin = 0

Title for domain hierarchy is domains

Title for individual piece in domain hierarchy is domain

Number of groups = 0

Title for group hierarchy is blocks

Title for individual piece in group hierarchy is block

Mesh type is Rectilinear Mesh.

Spatial Dimension = 3

Topological Dimension = 3

Extents are: ((-10, 10), (-10, 10), (-10, 10))

There are no names set with the blocks.

Disjoint elements false

Contains ghost zones 3

Contains original cells 0

Contains original nodes 0

Units = x: "parsec”, y: "parsec”, z: "parsec”.

Labels = x: "Width", y: "Height", z: "Depth".

Mesh coord type is XY

Mesh is primarily cell-based

Unit cell vector #0is 1 0 0

Unit cell vector #1is010

Unit cell vector #2is 00 1

Rectilinear grids do not have an implicit transform.

Name = Mesh2D

Number of blocks = 1

Block origin = 0

Cell origin = 0 (origin within one block of the cells). v
DY e ——— B) >

T rm——
( Post ) Dismiss

36
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Exercise Group 1
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Client/Server Visualization
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Overview of Client/Server Visualization

= Databases reside onthe = Advantages

supercomputer that « Moving data is not
generated the data necessary

* Run Vislt client on a local y g‘ggeggfgtri?rfgﬁg o
workstation encryption of X11

= Connect to server on . Avoids inadequate X-
computer that generated servers (xwin32)
data

' Worj(statlon | Supercomputer
bbb R

Parallel
Parallel

Lawrence Livermore National Laboratory UL-
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Passwords

= Sometimes when you try to access files on a remote
computer, Vislt prompts you for a password, opening a
Password Window

= When prompted, enter your password and click the OK
button or press the Enter key to proceed

Password Window
I Enter password 2| x|

Password for whitlocb®@mcr. linl.goy: ||

‘ 0K I Cancel |

Lawrence Livermore National Laboratory UL-
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Connection Progress Dialog

= The Connection progress window is opened when a
parallel compute engine cannot be launched after a few
seconds

e Shows Vislt is waiting for an engine connection
e Provides a Cancel button if you want to stop waiting

e Clicking the Cancel button does not remove the job
from the queue

K compute engine launch progress [=][x]

e

Vislt is waiting for a parallel compute engine to launch on frost.

!l

Lawrence Livermore National Laboratory UI_-
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Host Profiles

= Host profiles contain information needed to

launch on remote computers
* remote user name

e number of processors

e parallel launch method

e (many other options)

= You may also have multiple host profiles for any
given computer

« Common to have separate host profiles for running
Vislt in serial and parallel

= Host profiles are predefined for sites like LLNL,
ORNL, LBL, etc.

Lawrence Livermore National Laboratory UL-
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Host Profile Window

LLNL-PRES-484817

The Host Profile Window lets you manage profiles that let

you launch Vislt on multiple computers.

eno Host profiles enoO Host profiles
Hosts [ Host Settings  Launch Profiles | Hosts ["Host Settings | Launch Profiles ]
LLNL Alastor LLNL Alastor
LLNL Atlas Remote host name edge.lInl.gov LLNL Atlas
LLNL Aztec Host name aliases a##4.linl.gov edge# edge## edge### LLNL Aztec ™ serial
_ @ oarsliel batch pbatch
LLNL Prism Host nickname LLNL Edge LLNL Prism
LLNL Sierra Username whitloch LLNL Sierra
LLNL Zeus Olsh T e 3 LLNL Zeus
s it e e e o Comee) Clom ) Cltebea)
Method used to determine local host name when not tunneling: [ Settings | Parallel | Advanced = GPU Accel |
(0 Use local machine name
(® Parse from SSH_CLIENT environment variable M Parallel launch method ( msub/srun %
() Specify manually: M Partition / Pool / Queue  pbatch
() Specify SSH port 22 Default number of processors 48 [2
- A
Path to Vislt installation | /usr/gapps/visit g Default number of nodes 4 8
Default Bank / Account bdivp
¥ Default Time Limit 30:00
["] Default Machine File
( New ) ( Delete ) ( Copy (" New ( Delete ) ( Copy 3
( Apply ) ( Post ) Dismiss ) Apply ) ( Post ( Dismiss )

4

/)

Lawrence Livermore National Laboratory

L

43



LLNL-PRES-484817

Engine Option Window

= This window provides a
list of host profiles from
which to choose

Engine Option Window

(L NONG) Select options for 'edge.linl.gov'

= Last chance to alter
parallel launch settings

for the selected host

proflle Num procs 48 @ Num nodes 4 @
3 Bank bdivp Time limit  30:00
= Click the OK button to AT
confirm your choices or
changes (Cancel)

= Cancel the engine launch

Lawrence Livermore National Laboratory UL-
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Exercise Group 2
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DB: noisessilo

DB: mulfi rect3d.si .04
ey e = Cycles0

DB: noise silo
Cycle: 0

o
: o
e
- -
: 45 —4.069
5 o
t 4.0
.
v o

Value
(parsec)3.5-

T T T T T T T
8 12 14 16 18
Distance (parsec)

user: Bra

user.

a2 Brad2
Thu Feb 12 00:45:22 2004 Wed Feb 11 23:28:36 2004



Lesson Goals

= By the end of this lesson, you will know:
 How to create and manage plots
e The purpose for each plot
 When and how to use each plot

Lawrence Livermore National Laboratory UL-
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LLNL-PRES-484817

What is a Plot?

= Aplotis a viewable
object, created from a
database, that can be
displayed in a
visualization window

= Vislt has several types of
plots, including:
Pseudocolor, Mesh,
Volume, Subset...

= Plots come from plug-ins
SO you can extend Vislt's
plotting capabilities by
writing a new plug-in

Lawrence Livermore National Laboratory




LLNL-PRES-484817

Creating a Plot

= After opening a L% 4 b
database thg Add s ooy ey D o
plot menu will be B s ;
enabled b

= Select a variable from o o :

a plot's variable Gl o
menu to add a new O moae  »]
plot 0 =

= Each plot’'s variable |9 e e

menu will expose the = | rgons

. Trueco lor » hgslice

variables that it can S Vo | e :
U Se | shepardglobal

Lawrence Livermore National Laboratory Ul_-
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The Plot List

LLNL-PRES-484817

= The plot list shows the plots
for the active vis window

= Each plot has an entry in the
plot list
= A plot list entry shows a plot’'s
e Name
e Variable
e Database
e Completion state
e Applied operators

Plot list entries

Plots

moTh L% 44,

Add, Operators, Delete Hide/Show Draw Variables,

4 @ Pseudocolor - hgslice
}% JVesh - Mesh
Boundorymatt |

Apply operatt}!\s / selection to all plots

\ Selected plot

Lawrence Livermore National Laboratory
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LLNL-PRES-484817

Plot States

Plots
i : o L % 4 U
= Plots can have the following states: Eﬁ I el . .
e New
* Pending
e Complete
% Error [¥] Apply operators / [V] selection to all plots
= New plots are green —
e Not yet sent to the compute engine for oo L 5 (g U
proceSSIng Add, OD;rators, Delete Hide/Show Ijraw Variables,
= Pending plots are yellow <k
e Sent to the compute engine but they are
not complete
= Completed plots are normal text color ) postyperstors | ] selecton o sl o

: op(s) = > W
= Plots in the error state are red T W L % 4%

Add, Operators, Delete Hide/éﬁow Draw Variables,
» Could not be generated by the compute
engine due to invalid inputs or an
unexpected error

b |8|pseudocolor - hgslice
Mesh - Mesh

S
T8 Byt

Apply operators [ selection to all plots

« Successfully processed by the engine | P

Lawrence Livermore National Laboratory UL-
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LLNL-PRES-484817

Drawing a Plot

= New plots are in the “new” state
= Click the “Draw” button to make Vislt generate the plot

= Change plot attributes before generating the plot to
make Vislt go faster

= Auto apply mode can make the plot generate once it is
created so clicking “Draw” is not required

Plots

N Ww kY A Draw button

Add, Operators, Delete Hide/Show Draw Variables,

}@ gslice
b | @] nesh - Mes )

DE T Dot

Apply operators / selection to all plots

Lawrence Livermore National Laboratory UL-
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LLNL-PRES-484817

Plot Feedback

= Vislt provides feed back
about plot execution in the

status bar and in the %4 Compe cngines = x )
Compute Engines window || sone: [consean 7]
Engine Information
) Display the com pute Numl;ero:prc;ces:sors: 1 y
engine’s resources Londbalrcrg: st
° Clear the Compute Total Status: Stage 3/12 D
rer - = 0%
englne S data CaChe Stage Status: Replicating the data
) - H | 37%
3 Close a ComPUte englne Interrup [ Clear cache ][ Close engine ]
= Activate the Compute ) ]
Engines window from the | |

File menu in the Main
window

Lawrence Livermore National Laboratory Ul_-

53



LLNL-PRES-484817

Completed Plots

Plots

= When plots are moew L B g 4
Add, Operators, Delete Hide/Show Draw Variables,

completed without ~

@ Pseudocolor - d

errors, their entries in e S ———
the plot list are drawn
with the normal text

Apply operators [ selection to all plots

BAoefre =24k PReaSaEEd Ao b B 322
RN T 1)
DB: multi_ucd3d.siio
Cycle:48  Time:4.8
ooooooooooo
Gaere
|}
—az0
320
2758,

= Completed plots
appear in the vis
window

Lawrence Livermore National Laboratory lll—

54



Selecting Plots

= Vislt operates on the
selected plots

= The list of selected plots
IS used in:
e Hiding or showing plots
e Deleting plots
e Setting plot attributes
e Picking on plots

Plots

B ¥0 L & 2 0

Add, Operators, Delete Hide/Show Draw Variables,

u Pseudocolor - d
} \@ Mesh - meshl
Boundary - matl

Apply operators / selection to all plots

LLNL-PRES-484817

Select a plot by clicking
on it

Select multiple
consecutive plots

e Click on one plot and drag

e Or, click on the first plot
you wish to select and

hold down Shift and click
on the last plot to select

Select multiple plots

e Hold down Cirl while you
click on the plots that you
want to select

Lawrence Livermore National Laboratory
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Deleting Plots

= Deleting a plot

e Removes its plot entry
from the plot list

 Frees up resources
used by the plot

e Removes the plot from
the vis window

e Selects the first plot
= How?
e Select the plot
e Click the Delete button

LLNL-PRES-484817

Delete button

Before deleting Ty
Plots
N Wos 24

Add, Operators, Delete Hide/Show Draw Variables,

0%
1% |Pseudocolor - d

4 @ Mesh - meshl
Boundary - matl

Apply operators [ selection to all plots

After deleting plot

Plots

W W L % 4Ny

Add, Operators, Delete Hide/Show Draw Variables,

u 1% |Pseudocolor - d

’ @ Mesh - meshl

Apply operators [ selection to all plots

Lawrence Livermore National Laboratory
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LLNL-PRES-484817

Hiding Plots

= |t is often useful to hide plots in the plot list

= Hiding a plot lets you view another plot that exists in the
same space without having to delete the first plot

= How?
e Select plots to be hidden
e Click the Hide/Show button

Plots

op{s) e > U
W W L % 4 Sy Hide/Show button

Add, Operators, Delete Hide/Show Draw Variables,
u Pseudocolor - d
b <

} @ Mesh - meshl

Hidden plot

Apply operators / selection to all plots

Lawrence Livermore National Laboratory UL-
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LLNL-PRES-484817

Expanding a Plot Entry

= Each plot entry in the plot list can be expanded so you

can see more information about the plot
= To expand a plot entry, click on its turndown button

= Expanding a plot entry has no effect on the plot other
than to allow you to view more of its attributes

Collapsed plot entry Expanded plot entry

Plots

W W L % 4 Sy

Add, Operators, Delete Hide/Show Draw Variables,

Plots

W W L % 4 S

Add, Operators, Delete Hide/Show Draw Variables,

u % |Pseudocolor - Isosurface(Reflect(Threshold(d)))

M4 Threshold 7| X
5@‘ Reflect :‘ :I ﬁl
\ V‘_J;-‘ Isosurface H

@ Pseudocolor

/

Apply operators / selection to all plots / Apply operators / selection to all plots

Turndown button

Lawrence Livermore National Laboratory
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LLNL-PRES-484817

Changing Plot Order

Plots

= Plots can be o0 L B g U
Add, Operators, Delete Hide/‘:‘;how Draw Variables,

reo rd e red I n the p I Ot D | B |Pseudocolor - hardyglobal
I |St I}, Mesh - Mesh

- [Boundary - matl
oundary - ma 09'4_-) Operators

= Right click on a plot o '
to access its context -
menu —
o Make first -

Apply operators / [V] Make first

i M Ove tOWa rd fi rSt M Move toward first
Engine: [Coruscant | m::: It::ard last

 Move toward first e formaton
Number of processors: Edit plot description
= M a ke I aSt Number of nodes:

Disconnect From time slider
Load balancing:

il

Lawrence Livermore National Laboratory UL-
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LLNL-PRES-484817

Add a Plot Description

Plots

= When using several plots W o Lo 44,
at once it can be difficult ;"g“’e’s T e
to remember which plots :igﬁ;;;“;;e;:aﬂ
correspond to features in
the visualization g

= Add a description of the e e
plot so you can identify it % » oLy 4

* Right click on the plot to TR
access the context menu :g;gg;'f;;j;

} Lower feature

g 9L the plot (b Jotimageof gas densiy |
description [ fvecer- g

Apply operators / selection to all plots

Lawrence Livermore National Laboratory UL-
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LLNL-PRES-484817

Changing the Plot Variable

= The variable menu
only contains
variables that can be
plotted by the
selected plot

= Select a new variable
from the menu to
change the selected
plot’s variable

= |f there is no selected
plot, the variable
menu Is disabled

Plots
S

Add, Operators, Delete Hide/Show Draw | vetiable

PointVar
airVf

u@ Pseudocolor - hardyglobal

airVfGradient_magnitude

chromeVf
grad_magnitude
hardyglobal
[¥] Apply operators / (V] selecﬁ/o all plots hgslice
operators »
m‘ / radial
Engine: [Coruscant / shepardglobal

Engine Information tensor _comps »
Number of processgfs: 1 LS
Number of nodes; Default N [Ilr

Variable menu

Lawrence Livermore National Laboratory
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Lawrence Livermore National Laboratory

Setting Plot Attributes

The Plot attributes menu
provides buttons to activate
the plot attribute windows

Double-clicking on a plot also
activates its plot attributes
window

Plot attribute windows set the
plot attributes for the selected
plots

Each plot type has a single
plot attribute window
To change the plot attributes:

e Select the plot that you want
to modify

e Open its plot attributes
window

e Change some plot attributes

b Vislt 2.2.2

Global
Active window
Sources

q- L= M ) i
L H g {
Open Close Reopen Replace Ov
Active source [noise.silo
Time

1 « I
Plots

op{s) -

" ¥ L %
Add, Operators, Delete Hide/Show
ug Pseudocolor - hardyglobal

[sY

oZaBhR VEo

-
v
[ 4
-
-

LLNL-PRES-484817

I i e

Boundary . ..
Contour...
Curve...

Filled Boundary . ..
Histogram . ..
Label...

Mesh. ..
Molecule. ..
Parallel Coordinates . . .
Poincare. ..
Pseudocolor. ..
Scatter...
Spreadsheet. ..
Streamline. ..
Subset. ..

Tensor. ..
Truecolor. ..
Vector. ..

Volume. ..

IFile Controls Options  Windows |PIotAtts OpAtts »I; [ﬁ]lj

\

Apply operators / selection to all plots

L
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Plot Types

= We will now examine
each plot in more detalil
so you know when to use
it and how to set its
attributes using its plot
attribute window

DB: noisesilo
Cyclesh

,,,,,,,,,,,

Plots

Pseudocolor
Mesh
FilledBoundary
Boundary
Contour
Volume

Vector
Spreadsheet
ParallelCoordinates
Subset
Streamline
Curve
Histogram
Tensor
Molecule
Truecolor
Scatter

LLNL-PRES-484817
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Pseudocolor Plot

= This plot maps a scalar
variable to colors and
uses the colors to “paint”
values onto the variable’s
mesh

= Use this plot when you
want to investigate the
behavior of a scalar
variable

= This plot accepts scalar
variables

DB: fire.silo
Cycle: 0

Pseudocolor

LLNL-PRES-484817

Lawrence Livermore National Laboratory




LLNL-PRES-484817

Pseudocolor Plot Attributes

= Data

e Scaling

e Limits

e Centering
= Color and opacity
= Point/ Line Style

Zﬂ Pseudocolor plot at‘h’ibum_i
Data |
Scale @ Linear () Log ©) Skew |1
[ Minimum |0 [7] Maximum |1
Centering @ Original () Nodal () Zonal

Color

Color table hot [ 1nvert

Opacity @ Set explicitly () From color table

1 1 1 1 1
Ovosty | ——— | 17,
Point / Line Style

Point type Point size (pixels) 2

Scale point size by variable default ~

Line style Line width

Geometry

Smoothing @ None () Fast

Misc
Legend Lighting

Make default ] [ Save

[ Post

Lawrence Livermore National Laboratory
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Scaling

= Scaling tells Vislt how to map
values to color

= Linear scaling maps data range
evenly to color range

= | og scaling assigns more low
data values to color range
e Values must be greater than 0

= Skew scaling can assign either
high or low values to color range
using a skew factor

Linear

Log

(where y>0)

Skew

LLNL-PRES-484817

1
min max

1
min max
min max

Lawrence Livermore National Laboratory
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Scaling

Skew scaling .

—————

Skew factor=0.00001 ;ijj

Lawrence Livermore National Laboratory

Linear scaling =~ Log scaling
-»2105
.

Skew scaling

Skew factor=5

Pseudocolor

aaaaaaaaa

LLNL-PRES-484817




LLNL-PRES-484817

Limits

Limits are the min and max values for a variable

Vislt can use the limits for the original data or limits for the plot after
any subsets have been removed
e QOriginal data limits are the limits of the variable when all subsets
of the plot are considered

. Currentdplot limits are the limits of the variable after subsets have been
remove

* You can independently set the min and max values for the plot’s limits
Set min and max values for movies to preserve color to value
mapping

Data

Scale Q@) Linear Log Skew

Limits Use Original Data

] Minimum |0 ("] Maximum

Centering @ Original Nodal Zonal

Lawrence Livermore National Laboratory UL-
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LLNL-PRES-484817

Variable Centering

= Pseudocolor plot allows data to be displayed in its natural centering
or in another centering

= Changing variable centering
e Natural
e Zonal
* Nodal

= Node centered values cause the plot to look much smoother
because Vislt draws the plot geometry with color interpolation

Centering controls Zonal centering Nodal centering
Data |
Scale @ Linear Log Ske:

Lawrence Livermore National Laboratory UI_-
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LLNL-PRES-484817

Color Table

" The PSGUdOCOIOr pIOt Pseudocolor with hot color table
uses a color table to color
Its data values

* The color table can be the
default continuous color
table or a specific color
table

« Changing the color table Pseudocolor with custom color table
changes the colors that the

plot uses

e The plot will update if the
color table that it uses is
modified

Lawrence Livermore National Laboratory UL-
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Opacity

= The Pseudocolor plot can
be made transparent by
setting its opacity
e Useful when other plots are
in the same vis window but

they are obscured by the
Pseudocolor plot

e Useful for fading in a plot
during an animation

e QOpacity can be set
explicitly or using color
table

Fully opaque
Pseudocolor

plot obscures
the other plot

Partially
transparent
Pseudocolor
plot reveals
the other plot

LLNL-PRES-484817

SN

Lawrence Livermore National Laboratory
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LLNL-PRES-484817

Point / Line Style

Point type controls Point types

Point / Line Style
Point type Point size (pixels) 2

Scale point size by variable

= Point types determine how the Pseudocolor plot
displays variables defined on point meshes

= Point size determines how large the point is
when drawn in the vis window

= Scale point size by variable allows Vislt to vary
the point sizes per-point

Lawrence Livermore National Laboratory Ul_-
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Mesh Plot

LLNL-PRES-484817

= Use this plot when
you want to see the
layout of cells in the
computational mesh

= Usually used with
other plots

= This plot accepts
meshes

DB: curv3d.silo
Cycle: 48 Time:4.8

N \\\\\\ttt \
N
\
i
N
\‘i‘i“.‘l‘%‘}‘}\?‘ﬂ‘?ﬁ}ﬂhmumlllmlllll

it
Illl,l‘;llll’!‘lll'{'mm

user: whitflocb
Wed Feb 12 14:38:35 2003

I

Lawrence Livermore National Laboratory
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Mesh Plot Attributes

Lawrence Livermore National Laboratory

Mesh color

Opaque mode
Mesh line properties
Point / Line Style

(same as for Pseudocolor
plot)

LLNL-PRES-484817

= B
E’ﬂ Mesh plot attributes ’ L E@g

Zone

[] show internal zones

Qutline only Tolerance |0.01
Color
Mesh color @ Foreground () Custom
Opaque color @ Background Custom
Opaque mode @ Auto ) On ) off
. 1 1 1 1 1
ety —— 100
Point / Line Style
Point type Point size (pixels) 2
Scale point size by variable default ~
Geometry
Smoothing @ None ) Fast () High
Misc
Legend
[Make default] [ Load ] [ Save ] [ Reset ]
[pot ) (s
J




Mesh Color

= Mesh plots have two
colors

e Mesh color
— Used for the lines that
show the edges of cells

— Can be the text color or a
user-specified color

e Opaque color

— Used for the interior of
cells

— Only used when the plot
is drawn opaquely

— Can be the background
color for the vis window
or a user-specified color

Mesh color controls

Color

Mesh color
Opaque color
Opaque mode

Opacity

@ Foreground
2 Background

@ Auto

() Custom

LLNL-PRES-484817

Custom

Lawrence Livermore National Laboratory
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LLNL-PRES-484817

Opaque Mode

= When the mesh plot is the
only plot in the vis window
cells are filled with the opaque
color when Vislt draws them
e This is opaque mode
= When other plots exist in the
vis window, Vislt only draws

the cell outlines so other plots
still show through the Mesh

Mesh plot drawn
in opaque mode

!
}
Agf

plot
= By default, Vislt determines Mesh plot drawn
when to switch the Mesh plot  with a
in and out of opaque mode Pseudocolor plot.
e You can override this Notice that the
behavior by telling Vislt when  Pseudocolor plot
to draw the Mesh plot in shows through

opaque mode

Lawrence Livermore National Laboratory UL-
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LLNL-PRES-484817

Mesh Line Properties

= Mesh line properties Mesh plot with solid lines

e Line style can be solid, dotted,
dashed, or dot-dash

e Line thickness can be from 1 to 8
pixels

= Mesh line properties apply to
2D and 3D meshes

Point / Line Style

Point type Point size (pixels) 2

Scale Do

Lawrence Livermore National Laboratory UI_-




LLNL-PRES-484817

FilledBoundary Plot

= This plot colors a
plot's materials so it~ &ee%”
is obvious where they &+
are located in the
mesh

= Use this plot when
you want to plot
materials

Lawrence Livermore National Laboratory Ul_-
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LLNL-PRES-484817

FilledBoundary Plot Attributes

.. =
4 Filled Boundary plot attributes [ESREER

| F i I I e d b O u n d a ry lTiIIedBoundary colors
colors
o mioe [N _—

= Opacity and internal —=
surfaces

= Clean zones only

| !
100%

[ wireframe [] praw internal surfaces
[7] Clean zones only - mixed color:
Point / Line Style
Point type Point size (pixels) 2
Scale point size by variable default ~
Line style Line width —1 v
Geometry
Smoothing @ None () Fast ©) High
Misc
Legend

[Makedefault] [ Load H Save ][ Reset ]
[ Post |[ Dismss |

Lawrence Livermore National Laboratory UL-
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Picking Colors

Lawrence Livermore National Laboratory

Three color modes

e Colortable

e Single

« Multiple
Color table mode uses the
specified color table for the
subsets

 The active discrete color table is
used by default but any color
table can be used

» Each subset gets a unique color
when using a continuous color
table

Single color mode colors all
subsets the same color and same
opacity

Multiple color mode lets you pick

a color and opacity for each
subset

FilledBoundary colors

(*) Color table Default Invert
) Single S
) 1 [ [ | 1
I 1 Rubber
I 2 Steel
|1 3 Cord
Boundaries
1 1 1 1 1

LLNL-PRES-484817

I
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LLNL-PRES-484817

Picking Colors in Multiple Mode

= Each material can have its
own color and opacity

= To pick colors for materials
when using multiple color
mode

e C(Click on a material in the list

e You can select multiple
materials if you want them to
get the same color or opacity

e Click on the color button and
pick a new color from the
color palette

e Change the opacity by using
the opacity slider next to the
color button

Color button Opacity slider

FilledBoundary} colors

() Color table

() Single

@ Multiple

Boundaries

I 1 Rubber
I 2 Steel
Il 3 Cord

1
Opacity

/

List of available
materials

Lawrence Livermore National Laboratory
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Picking colors in multiple mode

¢~ Color table
" Single

¢« Multiple

Boundaries

— FilledBoundary colors

Default I

w7
m S
e mixed

Lawrence Livermore National Laboratory

LLNL-PRES-484817
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LLNL-PRES-484817

Opacity and Internal Surfaces

= When the FilledBoundary plot displays a material, the opacity used
for the subset is multiplied by the plot’s global opacity so the relative
opacities for different materials are preserved

= QOpacity is most useful if you tell Vislt to draw the internal surfaces,
which are the material boundaries that fall within the mesh and
would not normally be seen in 3D

Lawrence Livermore National Laboratory UL-
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LLNL-PRES-484817

Boundary Line Properties

= Boundary line properties FilledBoundary plot

 Line style can be solid, W_hep not in )
dotted, dashed, or dot-dash wireframe mode

e Line thickness can be from
1 to 8 pixels
= Boundary line properties
apply only when the plot
s displayed in Wireframe iledBoundary %'Ot Py
mode 'hwireframe mode -~ —— 2
= Wireframe mode

e Shows only the feature
edges of the boundaries
between subsets

Lawrence Livermore National Laboratory UL-
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Plotting Clean Zones Only

= \islt recpnstructs material
boundaries

= Sometimes it is useful to
see only cells that have a
single material

= The FilledBoundary plot
provides a Clean zones
only option so mixed cells
are drawn all in the same
color, which you can set
In multiple color mode

= Mixed cells are usually
drawn in the background
color so it looks like only
clean cells are drawn

All cells are
plotted and
interfaces in
mixed cells have
been computed

Clean zones only

(mixed cells are
black)

LLNL-PRES-484817
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Boundary Plot

= This plot shows the

boundaries between
materials

= Use this plot when
you want to see the
boundaries between
materials

LLNL-PRES-484817
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LLNL-PRES-484817

Boundary Plot Shows Material Boundaries

Boundaries of & -

2D objects are
1D lines in 2D

space

Boundaries of

3D objects are
2D surfaces in

3D space

= Vislt performs material interface reconstruction
when the Boundary plot shows materials

Lawrence Livermore National Laboratory
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LLNL-PRES-484817

Boundary Plot Attributes

= Boundary plot

attributes are nearly

Identical to the
attributes for the

FilledBoundary plot

 Boundary line
properties

e Boundary colors

e Opacity

== b
E’ﬂ Boundary plot attributes \ @M

() Color table Default
1 1 | | 1
© Multiple - 100%
I 1 Rubber
N 2 Steel
) Il 3 Cord
Boundaries
1 1 1 1 1
|
Options
[ wireframe
Point /Line Style

[

Boundary colors

Point type Point size (pixels) 2

Scale point size by variable default y

Geometry

Smoothing @ None *) Fast ") High
Misc

Legend

[Make default] [ Load ] [

Save H Reset }
Po:

st H Dismiss ]

Lawrence Livermore National Laboratory



Contour Plot

= This plot traces out lines
or surfaces of constant eLapeeEle
value through a scalar
fleld and colors each
contour with its own color

= Use this plot when you
want to divide the range
of a scalar variable into
bins that you can see

= This plot accepts scalar
variables

LLNL-PRES-484817
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LLNL-PRES-484817

Contour Plot

= A contour plot is often used with a Pseudocolor
plot to show scalar field behavior

= The contour plot divides the data range into bins
that help to interpret the Pseudocolor plot

Pseudocolor plot

Both plots

DB: rect2d.sio
a8

2

cle:
mmmmmm

aaaaaa

wwwwwwww

2z o
L bt
Bz dnynbimbe b
EFE P

t
2
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LLNL-PRES-484817

Contour Plot Attributes

r .
%) Contour plot attributes P M

= Contour selection

Scale @ Linear ©) Log

| CO nto u r CO I O rS [] Minimum [0 7] Maximum | 1
Select by 10

Contour colors

() Color table Default Invert

©) Single

@ Multiple

Level Color Opacity
| | 1 | 1

N e
I I 1 I 1
I I 1 | 1

Line Style

Misc
Legend [] wireframe

[Make defaultl ’ Load l ’ Save l ’ Reset ]

[ post ] (oo ]

Lawrence Livermore National Laboratory




Contour Selection

Lawrence Livermore National Laboratory

There are three ways to specify
the contours

* Nlevels

 Percent

 Value

N levels picks N equally spaced
values from the data range and
creates contours for those values

When using percent selection,
you provide a list of percentages,
which are used to determine
contour values from the data
range

When using value selection, you
provide a list of values that will be
used for contours

The number of contours in the
contour list adjusts

LLNL-PRES-484817

Value selection  Value list
Contour Levels
Scale Q@ Lirfear ) Log

IS b e
Minimum Maximun 1

v v
Selectby |Value(s) ~| 65.171.578.385.590

Contour colors

(") Color table Default Invert
I I I I |
) Single e ] 100%
@ Multiple
Value Color Opadity m
] I | 1 |
65.1 _,\ 43%
] I | 1 I
71.5 _,\ 74%
] I I ] I E
78.3 _l\ 36%
] I | ] I
85.5 [}—81%
} I } } I
90 [J100% _

I
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Picking Contour Colors

Three color modes
e Multiple

e Single

e Colortable

Multiple color mode lets you pick a
color and opacity for each contour

Single color mode colors all contours
the same color and same opacity

Color table mode uses the specified
color table for the contours

* The active discrete color table is used
by default but any color table can be
used

e Each contour gets a unique color when
using a continuous color table

e Increasing the number of contours
redistributes the color table among the
new list of contours

Contour colors

@ Color table Default [] 1nvert

Single %%%% % m 100%

) Multiple

LLNL-PRES-484817

7

Color table mode -

I

93



Volume Plot

= This plot uses both color
and transparency to
visualize 3D scalar
variables

= Use this plot when you
want to look at internal
features of a scalar
variable while keeping all
of the plot at least
partially visible

= This plot accepts 3D
scalar variables

LLNL-PRES-484817
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Zﬂ Volume plot attributes

LLNL-PRES-484817

Volume Plot Attributes

E=RTER

Renderer Options | 1D transfer function | 2D transfer function |
Rendering Method

[Splatﬁng '] Transfer function @ 1D pin)

Sampling

Number of samples 50000 2] Number of slices 200

Samples per ray 500 Sampling rate 3.00 $ ‘

Methods

Gradient method © Centered differences @ Sobel

Sampling method @ Rasterization Kernel Based

Smoothing

[] smooth Data

Low gradient lighting

[T] Reduction maximum value 1

Reduction factor

Misc

Legend Lighting

Make default [ oad |[ save [ Reset |

Rendering Options

= 1D transfer function

Lawrence Livermore National Laboratory

1D transfer function | 2D transfer function

Color

Color table I + I [ - ] [ Align I Smooth [] Equal

J

(Evmememe 0 ol

Data
Scale @ Linear () Log () Skew |1
[ Minimum ‘0 [F] Maximum |0
Opacity
Interaction mode @ Freeform (0) Gaussian () From Color Table Show colors
— LR NN
(= = JL =] ] [ smooth ] ttenuation S esmmmmm—" 1,5,
Opacity variable
Variable [ minimum 0 ] Maximum 0
Make default oad | [ save | [ Reset

)

l

o

L
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LLNL-PRES-484817

Rendering Method

= Volume plot has 5 rendering methods

e Splatting renderer
— Less accurate
- Hardware accelerated and moderately fast
- 10’s of frames per second
e 3D texturing renderer
— More accurate than splatting
— Hardware accelerated and very fast
- 10’s to 100’s of frames per second

e Software raycasting renderer

— Best quality image

— Memory intensive

— Seconds per frame

— Parallelized

— Can handle largest data sizes
e Software raycasting integration
 SLIVR (hardware shader)

Lawrence Livermore National Laboratory Ul_-
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LLNL-PRES-484817

Number of Samples

Brain dataset with 8,000,000 cells

50,000 sample points 500,000 sample points 1,500,000 sample points

l l l

Lawrence Livermore National Laboratory UL-
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Changing Colors

Like the Pseudocolor plot, the
Volume plot maps the data
range to a set of colors

Volume plot colors are
changed by editing color
control points

Change color for a control
point by right clicking on it and
selecting from the color
palette

Move a color control point by
clicking the mouse on it and
dragging it to a new location

Add or remove color control

(13t

points with “+” or “-” buttons

LLNL-PRES-484817

Add color control point

C°'°”a"'e =Y ) (e ] @smonn [eaa

Color control point

I

Remove color control point

98



LLNL-PRES-484817

Opacity

= QOpacity determines which
data values in the Volume plot
can be seen
e Opacity is defined for each
value in the data range Histogram Opacity curve

e Data values with small
opacity are more transparent
or even invisible

= QOpacity can be set two ways
e Freeform controls
e Gaussian controls

= Attenuation factor is multiplied

by all opacities to help
decrease all opacities at once

= QOpacity variable can be given
so color can come from one
variable and opacity another

Lawrence Livermore National Laboratory UL-
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LLNL-PRES-484817

Freeform Opacity

= Draw the shape of the opacity curve and smooth
it with the smooth button

= Clear the opacities, make them all fully opaque,
or make a linear ramp

Opadity
Interaction mode @ Freeform Gaussian From Color Table
||||||||||||||||||||||||||

Lot | senaien 22 e «=——(Opacity attenuation
Opacity variable
iable Minimur 0

Freeform opacities

Preset opacity curves

Smooth out opacity curve

Lawrence Livermore National Laboratory UI_-
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LLNL-PRES-484817

Gaussian Opacity Controls

= Design opacity curve e e oo et
using a few opacity
curves that can be
modified by moving
their control points

= Add a new curve by
clicking in the curve
area

= Remove a curve by
right clicking on one
of its control points

Lawrence Livermore National Laboratory




LLNL-PRES-484817

Vector Plot

= This plot creates vector
glyphs so you can see Sy e
the general behaviorofa =~
vector field o

= Use this plot when you
want to investigate the

behavior of a vector

variable
= This plot accepts vector
variables Q

user: whitlocb
Wed Feb 12 14:38:35 2003

Lawrence Livermore National Laboratory UL-
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LLNL-PRES-484817

Vector Plot Attributes

= | ocation
= Form
= Rendering

Lawrence Livermore National Laboratory

eno Vector plot attributes

[ Location | Form  Rendering

Where to place the vectors and how many of them

Vector placement (#) Adapted to resolution of mesh

() Uniformly located throughout mesh

Vector amount () Fixed number 400

() Stride 1

™ Only show vectors on original nodes/cells

[ Make default ) (Load ) ( Save ) [ Reset )

( Apply ) ( Post ) ( Dismiss )

Vi

L
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LLNL-PRES-484817

Number of Vectors

= Vector plot displays a Number of vectors
feW h u nd red VeCtor (S NONG) Vector plot Jtributes
glyphs by defaUIt { Location = Form | Rendering

. Often enoug h to get a ere to place the vectors an ow many of thegn
" Vector placement () Adapted to resolufion of mesh
rough idea of the o
Ve CtO r fl e I d ’S be h aVI O r () Uniformly located fhroughout mesh

= Sometimes the default
number of vectors is not o 1
enough to discern the |
behavior of the field

= Set number of vectors by
e Setting a maximum

N4
Vector amount  (®) Fixed number 400

™ Only show vectors on original nodes/fells

(" Make default ) “Load ) ( Save ) ( Reset )
number Of glyphs ( Apply ) ( Post ) ( Dismiss )

e Setting a stride

Vector stride

Lawrence Livermore National Laboratory UL-
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LLNL-PRES-484817

Vector Color

DB: globe silo
Cycle: 0

o Coloring methods Color table

LESKC) Vector plot attributes

| Ldfation Form | Rendering }

Color

%) Magnitude [ Défault lInvert

. «
O constant [ 4

Constant color

Limits

Limits [ Use Original Data |5

[ Minimum 0 [ Maximum 1

Misc

@Legend

(Make default ) (Load ) ( save ) Reset )
( Apply ) ( Post ) ( Dismiss )

user: whifiocl
Wed Feb 12

b
14:38:35 2003

= Vectors can be colored by their magnitudes
using a color table

= \/ectors can all be the same color

Lawrence Livermore National Laboratory LI-
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LLNL-PRES-484817

Vector Scale

= Vectors are scaled

relative to their (S NON&) Vector plot attributes
magnltu.des Or [ Location | Form ' Rendering |
automatically scaled e
against dataset size sl o maae
= Head and tail can be v
Scaled Independently ;y:i::ype s::w - — solid 3 Width [—1 N
= Scale is specified as a O ciinder Wit
percentage of the Sl .
VeCtOr,S magnltude \:::);:ngm (OHead (O Middle (@ Tail
= Head size is specified as ey e O tigh
a percentage of th_e | — N ——
vector’s length as it is S e ——

drawn

Lawrence Livermore National Laboratory UL-
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Vector Origin

LLLLLLL

444444444

= The origin of the vector glyph can be located at

the head, middle, or tail of the vector

Origin at middle

Origin at head

\

"
:

\
\

\
\

\

‘Y
jK

Origin at tail

\
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LLNL-PRES-484817

Subset Plot

= Nearly identical to
FilledBoundary plot

= FilledBoundary plot actually
came from the Subset plot

= Subset plot does not handle

materials specially like
FilledBoundary does in some
cases so it is more general
and applies to any subset
category including:

e Materials

e Domains

e Groups

 AMR Patches

e AMR Levels

Lawrence Livermore National Laboratory



LLNL-PRES-484817

Streamline Plot

= This plot integrates a path
through a vector field using a
set of seed points

= The resulting path is that
which a small particle might
take when traveling through
the vector field

= Use this plot when you want
to investigate the behavior of
a vector variable

= |ntegrates across domain A
boundaries

= Integrates across AMR levels
=  Works well in parallel
= Pathlines are also supported ¥

DB: noise.silo

Lawrence Livermore National Laboratory




LLNL-PRES-484817

Streamline Controls

e NO Streamline plot attributes

[ ] S O u rce S [ Streamlines | Appearance  Advanced |

e Control how
streamline seed
points are created

o
(—

Source type | Single Point

Location 000

Maximum number of steps 1000
| | | | | | | ]
n I ermin atl ONn Cri te ria L Th Lime sk iatance ceveied by partciest 10
"] Limit maximum time elapsed for particles 10
n L]
Streamline direction | Forward 5 ]
e Controls integration -
ntegration

d i Sta n Ce Integrator | Dormand-Prince (Runge-Kutta) ﬂ

Limit maximum time step |/

Maximum time step 0.1

= Integration

Tolerances: max error for step < max(abstol, reltol*velocity_i) for each component i

Relative tolerance  0.0001

"
o Set options for —_
Absolute tolerance 1le-06 Fraction of Bounding Box |% ]
S O I Ve rS Coordinate System
(® As generated () Cylindrical to Cartesian () Cartesian to Cylindrical Phi factor

(" Make default ) (Load ) ( Save ) ( Reset )
( Apply ) ( Post ) ( Dismiss )

Lawrence Livermore National Laboratory ll_-
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LLNL-PRES-484817

Streamline Sources

(Point list, circle not
shown)

Lawrence Livermore National Laboratory LI—
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LLNL-PRES-484817

Streamline Appearance

= Color by
streamline
variables or solid
color

= Vary streamline
opacity

= Draw as lines or
tubes

= Show seed points

= Crop streamlines
for animation

SO Streamline plot attributes

[ Streamlines | Appearance | Advanced |
Data
Data Value | Time T]
Limits | Minimum 0 I Maximum 1
Display

Draw as Lines I3
Width | —3 s ,

[Z‘ Show seeds Radius 0.015 | Fraction of Bounding Box % ]
[ Show heads Display as  Sphere
Radius 0.02 Fraction of Bounding Box v

Display quality | Medium %

Crop away portion of streamlines (for animations)

[ Retain from 0 OTo 1

Units arein | Distance I3

Color

Color table Default

Opacity | Fully Opaque ﬂ
Misc

™ Legend ™ Lighting

(" Make default ) (Load ) ( Save ) ( Reset )

( Apply ) ( Post ) ( Dismiss )

Lawrence Livermore National Laboratory
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LLNL-PRES-4848

Advanced Streamline Options

= Choose a
parallelization
scheme

= Choose streamlines
vs pathlines

= Pathlines are
streamlines that are
iIntegrated through a
time-varying vector
field

17

e 0o Streamline plot attributes
[ Streamlines Appearance | Advanced }
Parallel streamline options
Parallelization | Have Vislt select the best algorithm (s

Pathlines vs Streamlines

Streamline
Compute particle trajectories in an (instantaneous) snapshot
of the vector field. Uses and loads only velocity field from current time slice.

Pathline

() Compute trajectories in the time-varying vector field.

Uses and loads velocity data from all relevant time slices
Pathlines Options

Override Starting Time Time 0

How to perform interpolation over time

) Mesh is static over time (fast, but special purpose)

*) Mesh changes over time (slow, but robust)

Warnings

M Issue warning when the maximum number of steps is reached

[ﬂ Issue warning when stiffness is detected
(Stiffness refers to one vector component being so much
larger than another that tolerances can't be met.)

M Issue warning when a particle doesn't terminate at a critical point
(Meaning it circles round and round the critical point without stopping.)

Speed cutoff for critical points 0.001

(" Make default ) (Load ) ( Save ) ( Reset

( Apply )

£ n.2 ) £ mio )
‘&/ m/

Lawrence Livermore National Laboratory
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Curve Plot

= This plot displays x,y
pairs
= Use this plot when you

want to plot simple, 1D
variables

= This plot can be
generated from higher
dimensional data in
conjunction with the
Lineout operator

= This plot accepts curve
data

LLNL-PRES-484817

T
10
Di

uuuuuuuuuuuu
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LLNL-PRES-484817

Curve Plot Attributes

(S NONG) Curve plot attributes

= Curve line and point

E Show lines

prOpertleS Line style | — solid $) Linewidth [ —1 4§

[ Show points

DB: noise Symbol Point + | Point size 5
Cycle: 0 .
Curve =) Static Point stride 1 -
Vqr:hgslilcees &
SSE’!fgsnlce 457 ") Dynamic Point density 50
Color
co0] Curve color () Cycle () Custom

Create Cue For Current Location

0 ] Add Ball Ball size  0.01

83 357

g2 ] Add Line Line width 1 :
[ Crop

3.0 "

Position of cue 0
Misc
E Legend E Labels

([ Make default ) ( Load ) ( Save ) (
Distance (parsec) ( Apply ) ( Post ) ( Dismiss )

Lawrence Livermore National Laboratory LI—
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LLNL-PRES-484817

Histogram Plot

= This plot profiles the data
range to determine the DB: noise sl

distribution of values T 1
within that range
= Use this plot if you want |
to understand how your ) 1111
data is distributed in the T
data range
= This plot accepts scalar JW M
and materlal Varlables gllllijsz.ollllllléjé's """ 3.5 4.0 4.5 5.0

uuuuuuuuuuuu
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Histogram Plot Attributes

= Bin options

[ XoNé)

Histogram plot attributes

LLNL-PRES-484817

Histogram based on
Histogram Options

Number of Bins

Array of variables (one zone)

32

*) Many zones

B

e Number of bins

Bin contribution (®) Frequency () Weighted
. . Weighting
. We I g htl n g Weighted by Area (2D) / Volume (3D) Variable
Variable to Weight By default v

e Data scaling and

limits

= Calculation method

= Plot style

Cycle:0 |

e \ \
ﬂ_m ( Make default ) (Load ) ( Save ) ( Reset
1
P ( \ ( Y ( r— A
Apply ) ( Post ) [ Dismiss )

DB: no
Cycle:0

Data

Scale @ Linear () Log

() Square Root

Limits | Use Original Data | % ]

) Minimum 0

Single Zone Plot Options
domain 0

zone 0

v/ Use bin widths

Plot Style

[ Maximum 1

Type of Output () Curve ) Block

Line Style | —solid

Line Width | —1

& (&

cotor NN

Lawrence Livermore National Laboratory
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Label Plot

= This plot draws text labels
on each cell or node In
the mesh

= Use this plot when you
want to see the actual
values for a dataset such
as when you are visually
debugging a simulation

= This plot accepts scalars,
vectors, tensors, arrays,
materials, and subsets

DB: noise;
Cycle:d>»+
Vesy

Var:Mesh

silo

LLNL-PRES-484817

38,38,17

39,38,17

40,38,17

41,3817

42,3817

38,37,17

39,3717

40,3717

41,3717

42,3117

38,36,17

38,36,17

40,36,17

41,36,17

42,36,17

4.57| 38,3517

39,3517

40,3517

41,3517

42,3517

38,3417

39,3417

40,3417

41,3417

42,3417

Lawrence Livermore National Laboratory
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LLNL-PRES-484817

Label Plot Attributes

(< NON$) Label plot attributes
= Select nodes, cells
[ | Restri Ct n u m be r Of [Z! Restrict number of labels to |200 @

Draw labels that face | Front ﬂ

labels to adaptively e s
restrict which labels

Label display format | Natural ﬂ
are drawn or draw all O Soucty el cor
I ) be I S Label height 2.00% 8
Horizontal justification | Center )
[ C h a n g e I a be I CO I O rS : Vertical justification | Center B

Format template %g

size, justification

Misc

[Z] Legend

( Make default ) ( Load ) ( Save ) ( Reset )

( Apply ) ( Post ) ( Dismiss )

Lawrence Livermore National Laboratory Ul_-
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LLNL-PRES-484817

Molecule Plot

= This plot shows the
structure and

composition of s ¥
% P ©
molecular data 7 s SN
1 o.‘. /:/"’. . fﬁ‘.ﬁg? 3::' ‘5..,:.”0
= Use this plot to Yo Vg Wl 7%
visualize molecules ® 2 -
= This plot accepts o

molecular data
(scalars on a point
mesh with additional
bond information)

Lawrence Livermore National Laboratory UL-




LLNL-PRES-484817

Atom Properties

eno Molecule plot attributes
Htoms—w Bonds  Colors |
Draw atoms as | Spheres B
Atom sphere quality [ Medium ﬂ
Radius based on f Fixed value Q
Variable for atom radius  ( Default v

Fixed atom radius

Misc
8 Legend

Atom radius scale factor 1

0.3

( Make default )

( Load ) (Save ) ( Reset )

Apply

( Post ) ( Dismiss )

/

Lawrence Livermore National Laboratory

None Sphere Sphere imposter

Fixed value Covalent radius Atomic radius
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LLNL-PRES-484817

Bond Properties

I | i H
(S HONG) Molecule plot attributes . DraWIng method
[ Atoms | Bonds | Colors '
* None
Draw bonds as [Cylinders @ ° Lines
Bond cylinder quality | Medium | e Cylinders
Bond radius 0.12 = Lines
Bond line width 1 = ° Change line width
e Change line style
Bond line style — solid =
o = Colors
Adjacent atom color
Color bonds by 3 i SR ° Color by atom color
\J >ingle color e Use a single color

Lines (dashed) Cylinders

Lines

Misc
E Legend

( Make default ) ( Load ) ( Save ) ( Reset )

( Post ) ( Dismiss )
/4

Lawrence Livermore National Laboratory



Molecule Plot Colors

= 3 different discrete
coloring schemes can be
selected depending on
what type of data is
plotted
e Element types
 Residue types
e Other discrete fields such
as sequence id’s
= Continuous coloring
scheme for fields such as

“backbone”, “charge”,
etc.

LLNL-PRES-484817

e OO Molecule plot attributes

 Atoms  Bonds | Colors ]

Discrete colors

Color table for:

Element types cpk_jmol
Residue types amino_shapely
Other discrete fields Default

Continuous colors

Color table for scalars Default
[/ Clamp minimum 0
[ I Clamp maximum 1
Misc
@Legend
(" Make default ) ((Load ) ( Save ) [ Reset )

( Apply ) (" Post

Y ' . . p
] [ Dismiss )

Lawrence Livermore National Laboratory
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LLNL-PRES-484817

Truecolor Plot

= The Truecolor plot lets
you insert images or
geometry that uses RGB
colors that are specified
In the dataset

= Use the Truecolor plot to
Incorporate additional
detail or to provide frame
of reference for your
visualization

= This plot accepts colors,
which are represented as
4-tuple vectors in the
range [0,2595]
Lawrence Livermore National Laboratory UL-




LLNL-PRES-484817

Scatter Plot

= The Scatter plot lets you
use multiple scalar
variables to create a
point mesh, showing you
relations between the
variables

= 2 or 3 scalars can be
used to create
coordinates for points

= 1 additional scalar may
be used to color the
points

DB: noise.silo
0]

Lawrence Livermore National Laboratory UL-



Scatter Plot Windows

= Wizard helps set up plot

= Plot attributes window lets you
decide which scalars are used for

coordinates and colors

= Plot attributes window provides
controls over plot appearance

8.0.60 Scatter Plot Setup

LLNL-PRES-484817

eSO Scatter plot attributes

Select variables for a new Scatter Plot.

hardyglobal v )

b b b il

<Select>

<Select>

[Inputs Appearance

[ Inputl - Input2  Input3  Input4 |

Role ' X coordinate |% ’Variable ( hardyglobal v)

Data

Scale (@) Linear () Log () Skew 1

I Minimum 0 [ IMaximum 1

Roles

X coordinate: hardygl... Color: default
Y coordinate: grad_ma...
Z coordinate: radial

Misc

# Legend
(" Make default (Load ) ( Save ) [ Reset )
(" Apply ( Post ) ( Dismiss )

Lawrence Livermore National Laboratory
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Spreadsheet Plot

= Spreadsheet plot opens
a new window that lets
you inspect data in

spreadsheet form

e One domain at a time

e Shows slice representation in vis
window

e The plot is the new window

= Select spreadsheet cells

e Sum
e Average
e Export to text file

= Use this plot with scalar
values

LLNL-PRES-484817

eno Spreadsheet - hgslice: Whole
File v) ( Edit v) Operations
3D Display
k=0 [0,0] ) Format  %1.6f
Normal X Y (22 ™ Color | Default

Show in visualization window

[ﬂ Tracer plane @ Patch outline

Variable

[ Current cell outline

i=36 i=37 i=38 i=39 i=40
905302 |1.717274
1.788530 | 1.582220
v
()
( hgslice v

( Min = 1.204454 Y &

Max = 5.024092

Lawrence Livermore National Laboratory
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LLNL-PRES-484817

Parallel Coordinates Plot

= Examine potential links

between several 08 i o

variables
= Draw line from cell to cell

In each axis

= Paths that are used by
more cells are brighter

= Restrict ranges on each
axis

= Use this plot with scalar
variables

Lawrence Livermore National Laboratory UL-
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= Set up the plot using a
wizard

= Set up the variables that
will be used as axes

= Control focus parameters

= Control context
parameters

eNO Parallel Coordinates Plot Setup

Select axis variables

Please select at least 2 variables to setup your plot.

airvf i hardyglobal
chromeve il

hgslice

radial Move Up

shepardglob:

x Move D

Pointvar

tensor_comps/grad. Py

<

LLNL-PRES-484817

Parallel Coordinates Plot Attributes

e no Parallel Coordinates plot attributes
Axes
Axis Min Max ( Add axis v )
hardyglobal 3.241601 3.501947
radial 5.861846 7.701468 ( Delete )
X 6.273627 8.655866
chromeVf min max Move up

( Move down )

Min value 3.241601 Max value 3.501947

Reset all axis restrictions )

# Draw focus

M ... but only when axis extents have been restricted

Draw focus as | Bins of constant color

)

Brightness (gamma) 4.00 O
Number of partitions 512 —
Focus color -
# Draw context
Brightness (gamma) 2.00 — 00—
Number of partitions 128 — O
Context color -
[ Unify the data extents across all axes
[ Make default ) (Load ) ( Save ) ( Reset
——m—"  Post D [ Dicmice )
\ App_/ly / ‘&/ &/

Lawrence Livermore National Laboratory
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Exercise Group 3
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Visualization Windows




LLNL-PRES-484817

Lesson Goals

= By the end of this lesson, you will be able to
e Use the popup menu and the toolbar
 Manage vis windows
e Add a new vis window
e Delete a vis window
e Clear plots from vis windows
 Change window layouts
e Copy window attributes
e Lock vis windows together

Lawrence Livermore National Laboratory UL-
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LLNL-PRES-484817

Visualization Window

= AKA “vis” window, is a
window that displays
plots and allows you to
Interact with them using
the mouse

= Allows direct
manipulation of plots

= Provides a popup menu
and toolbar

e Switch window modes

e Activate interactive
tools

* Perform commonly
used operations

Lawrence Livermore National Laboratory



LLNL-PRES-484817

Managing Visualization Windows

= Vislt allows you to create up

to 16 vis windows Windows menu
= To manage those vis |
WlndOWS, VISIt prOVIdeS [ @ \Visit 22.2 File Controls Options mPlot Attributes
controls to 8.00 Vish 2.22 | ClNew N
Global . B Clone Q]
 Add a new vis window Active window (2 14 ™ leelaeltle %
 Remove a vis window o | Slaoug) >
« Change the vis window layout & & & &, & Copy ;
Open Close Reopen : Replace Overlay C

Active source | noise.silo ~

= The controls for managing vis :
windows are located in the - {
i

Main Window’s Windows - IDEL D& _
menu, as well as in the vis

window’s Toolbars and Popup

menu

Lawrence Livermore National Laboratory UL-
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LLNL-PRES-484817

Adding a New Visualization Window

. . L#.' Vislt 2.2.2  File Controls Options Plot Attributes
= Add a new vis window by ane T G

: . Active window |2 [% [e] Delete 3\?@%
selecting the New option e Do
from the Main Window’s E&6 & & ..,

Windows menu i = | 5

Time

= You may also.click_the [
New Window icon in the

vis window’s Toolbar or

: (&)
sel_ectthe NewW|_ndow OGO B = = 8 o k|
option from the Windows N T T = O « 8@ 1]
submenu in the Popup
menu

Lawrence Livermore National Laboratory UL-

135



LLNL-PRES-484817

Cloning the Active Visualization Window

= Cloning the active window creates a new vis window
with the same plots and settings as the active vis
window
e Plots
e Annotations
e Lighting
e Window modes and settings
= Select the Clone option from the Main Window’s
Windows menu or click the Clone window icon in the vis
window’s Toolbar

= Plots in the cloned window are only copied. They are
not generated
e Their plot list entries in the Plot list are green

e Click the Draw button in the Main window to make Vislt
generate the plots

Lawrence Livermore National Laboratory UL-
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LLNL-PRES-484817

Deleting a Visualization Window

There are 4 ways to delete a vis window.

1. Select the Delete option from the Main Window’s
Window menu

2. Click on the Close Window button in the window
decorations provided by the windowing system

3. Click on the Delete Window icon in the vis
window’s toolbar

4. Use the Delete option in the vis window’s Popup
menu

Lawrence Livermore National Laboratory UL-
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LLNL-PRES-484817

Clearing Plots from Visualization Windows

= (Clearing plots discards their geometry and puts them back in the
new state.

= The Main Window’s Windows menu provides a Clear All option that
you can use to clear the plots from all vis windows

= You can also clear the plots for just the active window by selecting
the Plots option from the Clear submenu in the Main Window’s
Windows menu

_ & Vislt 2.2.2 File Controls Optiom Plot Attributes  Operator Attributes
LYo Xe Vislt 2.2.2 | I New
Global . B Clone a 0 - H =B =
Active window [ 2 %] ™ Delete o h ks _
Clear all
Sources & Layoms >
‘J - pe 1 Active window >
a- — N : Uss
% % RS @‘i E"k‘ & Copy >
Open Close Reopen : Replace Overlay Pick points
. [ Serep— 2 Lock » Plots —
Active source ' noise.silo =
Full frame mode Reference lines C | ea r m e n u
Time . Spin mode
O

1 4 GE9 > I>|V

Lawrence Livermore National Laboratory UL-
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LLNL-PRES-484817

Clearing Pick Points from a Visualization Window

= A pick point is a marker that Vislt adds to a vis window when you
click on a plot in pick mode

= A reference line is a line that you draw in a vis window when it is in
lineout mode

= Clear these markers by selecting the Pick points or Reference lines
options from the Clear submenu in the Main Window’s Windows
menu

DB: noise.silo

L @& Visit22.2 File Controls Options, JATEFETY Plot Attributes Operator Attributes

800 Vislt 2.2.2 | [CINew i
Global @ Clone oli0m B m =
Active window @ E ] Delete ®e h +' b LSRN
| Clear all
M Layouts >
e . — Active window >
&6 & ©
& @' %_] h> @ Copy >
Open Close Reopen : Replace Overlay Pick points
Active source | noise.silo - Lock q Plots
1 Full frame mode Reference lines
Time Spin mode —
O

o | D @S ]

Lawrence Livermore National Laboratory




LLNL-PRES-484817

Changing Window Layouts

= Use window layouts to
manage multiple vis
windows

= Changing window layout
typically resizes all of the
vis windows and moves |
them into a tiled formation S

= |f there are not enough
vis windows to complete
the desired layout, Vislt
creates new vis windows
until the layout is
complete

Lawrence Livermore National Laboratory UL-
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Setting the Active Window

¢ Visit 2.2.2 File Controls Options  Windows
e no Vislt 2.2.2

Clobal
1 1

ACtIV&Wl rldow—>Active windowm ™ Auto apply
enu

Sources

TS H» § O

Open Close Reopen : Replace Overlay

Active source | noise.silo & ’

= Select a window number from the Active window menu
= Click the Active window icon in the vis window’s Toolbar

= Setting the active window updates the GUI so that it
displays the state for the new active window

e You can only set attributes for plots in the active
window

Lawrence Livermore National Laboratory Ul_-
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Copying Window Attributes

= Vislt allows you to copy window attributes and plots between
windows

= Useful when comparing plots generated from similar databases

= The Copy menu provides a list of available vis windows from which
attributes can be copied

o o Vislt 22.2 File Controls Optiom Plot Attributes Operator Attributes Help
(JeNe) Vislt 2.2.2 | [INew Window 1
Global . B Clone o]0 |m M| = = @l (005
Active window | 1 '3) o [2]Delete #® lf“ *s M A\ K" Rif
Clear all
Sources M Layouts >
2 ﬁ ﬁ_a— '+ Active window 4
b = N - :
cEe & O
Open Close Reopen : Replace Overlay |  Clear Lighting from »
Active source | noise.silo - LOCK Annotations from N .
Fu Window 2
Time | Spin mode Everything from >
O

< ) < @GED » ) I»

Lawrence Livermore National Laboratory UL-
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Locking Vis Windows Together

= Vis windows can be locked together

e Lock in time so changing times in one window affects other
locked windows

e Lock tools together so tool updates in one window affect other
locked windows

e Lock views so changing views in one window changes views in
other locked windows

L‘ Visit 2.2.2 File Controls Optim Plot Attributes Operator Attributes H
(S NeNé) Vislt 2.2.2 | [CINew
Global | B Clone o] 0|m B = =
Active window | 1 % ] ™ Delete g .+N * gl X -
Clear all
— M Layouts >
- ‘J - pro + Active window >
b =
% % R t;l E"L @ Copy 3
Open Close Reopen : Replace Overlay | Clear >

Active source | noise.silo

Tools
View

Full frame mode
Time . Spin mode

Unlock everything

O
el | D @S I>(
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Window Modes

= Vis windows have 5
window modes that % G h &=
determine the
behavior of direct

. 4 Window =
Interaction View >

° Navigate — The default gpfrators :

ots
mode Clear ‘
o ZOom Lédeeset view ’
- @® Recenter view

L ofetick

® NOde PICk . T;o/l‘ ‘Upd‘atgs o 4 i:;gz:]pick

e Spreadsheet Pick o Chogsecenter 4 Node Pick

: -+, Spreadsheet Pick
* L|neOUt v K Lineout

Lawrence Livermore National Laboratory UL-
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Navigate Mode

Lawrence Livermore National Laboratory

Navigate mode lets you rotate, move, and zoom
In on plots

When the vis window is in navigate mode,
clicking the left mouse button and dragging with
the mouse will perform an action that moves,
rotates or zooms the plot

You can translate plots by holding down the
Shift key before left-clicking and dragging the
plot

You can zoom in on plots by clicking the middle
button and moving the mouse up or down

I
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Zoom Mode

= Press the left mouse button and move the
mouse to sweep out a box that will define the
area to be zoomed

= Release the mouse button when the zoom box
covers the desired area

= Click another mouse button to cancel the zoom

= View changes can also be undone by selecting
the Undo view option from the popup menu’s
View menu

Lawrence Livermore National Laboratory UL-
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Pick Mode

= Click on a plot to extract data and print it to the Pick
Window

= /Zone Pick

e The value for the cell that contains the clicked point
Is extracted

= Node Pick

e The value for the node closest to the clicked point is
extracted

= Spreadsheet Pick

e The value for the cell that contains the clicked point

Is extracted and a Spreadsheet plot is created,

highlighting the clicked cell
Lawrence Livermore National Laboratory UL-
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Lineout Mode

= Extract data along a line to produce a one dimensional curve in
another vis window

= Click in the vis window and sweep out a line along which to extract
data

= When you release the mouse button, Vislt adds a lineout to the vis
window and a curve plot is created in another vis window

_ Window1 800 Window 3
Doieeadk ORaaodd. 4 >3 31 @ m
RN 1) £
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The Popup Menu & Toolbar

Lawrence Livermore National Laboratory UL-

Each vis window contains a Popup Menu and a
Toolbar

Both perform several categories of operations

* Window management

e Activating tools

 Manipulating the view

e Playing animations

Options in the Popup menu exist in the Toolbar
and vice-versa

Access the Popup menu by pressing the right
mouse button in the vis window
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Hiding Toolbars

= Customize menu lets you

customize the vis window’s The Customize Menu:

Toolbar Window R

= To enable or disable individual
toolbars, select from the Plots .
Customize menu and select yory ;
the toolbars you routinely e
need !

= Save your preferences by Choose cer
using the Save settings option

Tools
in the Main Window’s Options F6e iolbses (8N windows) E‘C’L"Jf“
eies tatithe next time i e o i o) et
you run Vislt, it shows only pos
your enabled toolbars " Lock

Lawrence Livermore National Laboratory UL-
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Switching Window Modes

Mode Menu Mode Toolbar
Vimaow . Navigate mode Spreadsheet Pick Mode

Operators

! !

>
Plots >
Clear > Q + + +
Lock > % “Z N s 'E|
¥ Reset view
&8 Recenter view Zoom mode Jr 1

Lineout mode
0ot &, Zoom
Tool Updates >+, Zone Pick Zone Pick
e e *+« Node Pick
Customize » |+, Spreadsheet Pick .
, k& Lineout Node Pick mode

= You can select a window mode from the Mode menu to change the
vis window’s mode

= You may also use the Mode Toolbar to change the vis window’s
window mode

Lawrence Livermore National Laboratory UL-
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Activating Tools

Tool menu Tool toolbar

Window

View ; Point tool Plane tool Sphere tool

Operators >

Plots >

Clear >

Lock >

¥ Reset view ° L

@@ Recenter view \ by p-‘" 141

Mode

>
Tools » " Point
Tool Updates > Line
% Choose center _.: Plane
Customize > | @ Box

@ Sphere Line tool Box tool Axis restriction tool

= Tools menu that lists all of Vislt’'s interactive tools

= To activate an available tool, select it from the Tools
menu or click its icon on the Toolbar

= To deactivate a tool, choose the tool you want to
deactivate from the View Menu or View Toolbar

Lawrence Livermore National Laboratory Ul_-
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View Options

View Menu View Toolbar
Window >
, v 7 Perspective Reset View Undo View Save View
‘ # Reset view
glpttarators : @8 Recenter view 1 l $
. @i Undo view
Cl > , . = g r ¢ R
o )| @ redo vew P &8 & & iy ok o ¢
@ Reset view &F Save view > T
@® Recenter view ¢ Ch t
Mode o oose center Togg|e | Recenter Choose
Tools > Perspective ;
Tool Updates 3 . iew center
¢ Choose center View .
Customize > Redo View

= Vislt's Popup menu and Toolbar have several options
that are available for manipulating the view

= You can reset the view, recenter the view, undo a view
change, toggle perspective viewing, or you can lock
views

Lawrence Livermore National Laboratory Ul_-
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Plots

Plot menu Plot Toolbar

............... & Curve
W Filled Boundary
Histogr:
e~ | & label
Tool Updates > B8 Mesh
llllllll

Customize > ﬂ?lParallelCoord'nates > &' By Ev " L ﬂv E' " m' D' ,.' " =

ssssssssssss

= This Plots menu and toolbar allow you to create new
plots using variables from the active database

= The Plots toolbar is not shown by default but use the
Customize menu to make it visible

Lawrence Livermore National Laboratory Ul_-
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Operators

Operators menu Operators toolbar

do

PPPPP

5 Bo
@ Bo:
. eci
8 Reset vie W o
& Co
W Cyl
.
-}

eeeeeeeeeee
ooooooooooooooooooooo

Customize > e e PEEWE - BND4 i OH+BBN B CORETBNTIOE @

eeeeeeeeeeeeeeee

Onion Peel

aaaaaaaaaaaa

= Add operators to the currently selected plots
= Remove operators from the currently selected plots

= The operators toolbar is not shown by default but use the
Customize menu to make it visible

Lawrence Livermore National Laboratory Ul_-
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Animation Options

Animation menu Animation toolbar
Window P
View [
BEUTECCTRE (] Reverse step
Operators I 4 Reverse play
E',‘;‘a"‘r :
p Play ,—»{ () "—‘
Lock P I Forward step I ‘ | ' ’ l

¥ Reset view |
& Recenter view Reverse step / T \ Forward Step
Mode I

Reverse play Stop Play

v

Tools
Tool Updates

v

Customize [

= Vislt's Animation Menu and Toolbar provide options for playing and
stepping through animations

= The Animation Icons resemble VCR buttons and function similarly
= You can Reverse Step, Stop, Forward Step, Reverse Play or Play

Lawrence Livermore National Laboratory UL-
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Window Options

Windows menu

LLNL-PRES-484817

Windows toolbar

Window Layout Spin

| mode

i

Window >, % Make active
View > = New
Animation > B Clone . .
Operators > Delete Clone active window
Plots ' H Layout . .
Clear > &sSpin Set active window
Lock , ’ k& Invert background
¥ Reset view
@9 Recenter view G )
Mode [ 2 ' ‘/' Q
Tools > T
Tool Updates >

Choose center
Customize >

'MmE&mEf&
f

New window Delete window

Invert background

Vislt's Windows Menu and Toolbar have several options to manipulate the windows

within your visualizations
= Set the active window
=  Clone the active window
= Change window layout
= Engage spin mode
=  Bounding-box mode
= Invert window’s background
= Delete a window
= Create a new window

Lawrence Livermore National Laboratory
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Lesson Goals

= By the end of this lesson, you will know:
= How to add or remove operators

= The purpose for each operator

= When and how to use each operator

Lawrence Livermore National Laboratory Ul_-
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What is an Operator?

= An operator is a filter that is applied to a database
variable before the compute engine uses that variable
to generate a plot

= Operators come from plug-ins so you can extend Vislt's
data manipulation capabilities by writing a new plug-in
Original data

Lawrence Livermore National Laboratory UL-
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Adding an Operator

= QOperator menu in the Main
window allows you to add an
operator to an existing plot

Plots

= Several operator categories (. ope WL £ B
- Operators Can be added for a” Addr 0;:'Ia:>ry Delete Hidels;mow [;raw Variablesr
plots or just for the selected oE A >
plOtS =1 Debugging P
o 9 Geometry >
= If the “Apply operators” check Molecular -
box is on, operators are Selection >
' BECIENNE < Bound
?dtded to all plots in the plot Transiorms | g eoonda
1S = Remove last W Isosurface
= If you add an operator to a & Remove all W LineSampler
plot that is in the completed ——
. . ¥ Spherical Slice
state, it will force the plot to be -
@Apply operators / @selecl & ThreeSlice
regenerated on the compute

engine

Lawrence Livermore National Laboratory UL-
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Adding an Operator

= Multiple operators can be
added

= When a plot entry is collapsed,
all operators appear in the
name of the variable being
plotted

= When a plot entry is expanded,
the operators appear one after
the other

= The operators nearest the
database variable are
executed first and the output is
passed into the next operator
before finally arriving at the
plot, which makes the
processed data visible in the
vis window

LLNL-PRES-484817

Plots

o 30 K % 4 Sy

Addr OperatorSrE Delete Hide/Show Draw Variablesr

ug Pseudocolor - Threshold(Reflect(Isosurface(hardyglobal)))

@Apply operators / [ﬂ selection to all plots

Plots

defem
Addr Operatorsr | Delete Hide/Show Draw Variablesr

'w | |hardyglobal

' Isosurface
¥§‘ Reflect
-~ Threshold

@ Pseudocolor

v
v

@Apply operators [ # selection to all plots

Lawrence Livermore National Laboratory
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Adding an Operator

= Most often, it is
necessary to change the
operator attributes before
regenerating the plot

= Setting the operator

attributes instead of A -
applying an operator will (A ol it o st
prompt you to add the

operator with the new .

operator attributes

= Results in fewer
regenerations of the plot
since the operator
attributes are correct

Lawrence Livermore National Laboratory UL-
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Active Operator

= Vislt allows you to add the
same operator multiple times
* You might want to add the

Transform operator or Reflect
operator multiple times Plots

op(-) > [
= The operator that was added T e oy
Addr Operatorsr : Delete Hide/Show Draw Variablesr

last is the active operator
'w | |hardyglobal

= You can set the active 42 1 eshold
operator by clicking on and 4 Transform &3 -

operator when a plot entry is r€ Transform
expanded & Pseudocolor
= \When there are mu|t|p|e Apply operators |/ M selection to all plots

instances of the same type of

operator, Vislt will only set the  Active operator
operator attributes for the

active operator

Lawrence Livermore National Laboratory UL-
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Removing Operators

= Sometimes you need to
remove an operator from a

plot
e Suppose you sliced a 3D plot Plots
and then you want to look at it ' op(l) > [
in3D a a}i/n . % . da Sm
g Addv Operatorsr § Delete Hide/Show Draw Variablesr
e Vislt lets you remove B Analvsis q
operators so you can do this Debugging  » B0
Ceometry B
= Remove the last operator by Molecular  »
: “ ” Selection B %
choosing “Remove last” from Slicing .
the Operators menu - Transforms >
= Remove all operators by % Ae ST on o 2! Pl
choosing “Remove all” from gines

the Operators menu

= QOperator removal rules are
the same as for adding
operators

Lawrence Livermore National Laboratory UL-
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Removing Operators

Sometimes it is necessary to
remove an operator other than
the last operator that was
added

Vislt lets you remove any
operator by clicking the red “X”
delete button next to the
operator name in an expanded
plot entry

When you remove an operator
in this manner, the plots are
not regenerated unless you

have Auto update mode turned
on

Before deleting Threshold

Plots
oplE) 3

Addv Operatorsr :

|| |hardyglobal

42 Threshold
Sﬁ’ Reflect
\ .; Isosurface

> 0
& Sy

Delete Hide/Show Draw Variablesr

-
v

@ Pseudocolor

™ Apply operators /| ™ selection to all plots

After deleting Thréshold

: " > [
?ﬁ:‘:’% Y% M4 L\i!ﬂ

Addv Operators :

Plots

Delete Hide/Show Draw Variablesr

@Apply operators / E! selection to all plots
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Changing Operator Order

= You might want to change
operator order sometimes since
not all operators are commutative

= Vislt lets you change the order of
operators by providing up and
down buttons next to the operator
name in an expanded plot entry

= Click on an operator’s down
button to move it to later in the
pipeline

= Click on an operator’s up button to
make move it up in the pipeline so
it is processed sooner

= When you move an operator, the
plot is not regenerated unless you
have Autoupdate mode turned on

Before moving Reflect operator

Plots
: . m
T B % 4L Sy

Addr Operators @ Delete Hide/Show Draw Variablesr

v [ |hardyglobal

‘ Isosurface

@ Pseudocolor

@Apply operators / # selection to all plots

After moving Reflect operator

: : > 0O
ﬁ@% . Lx/ﬁ%m

Addv Operatorsr : Delete Hide/Show Draw Variablesr

Plots

MApply operators [ ™ selection to all plots

Lawrence Livermore National Laboratory
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Changing OEerator Order

Plots Plots
opl) > [l Mo, o0 5 2 u
e L & Su 0 L % 4 Sy
Addr Operatorsr : Delete Hide/Show Draw Variablesr _ Addr Operatorsr : Delete Hide/Show Draw Variablesr

|=. hardyglobal |

. Isosurface

& Pseudocolor & Pseudocolor

EApply operators |/ M selection to all plots EApply operators / M selection to all plots

Lawrence Livermore National Laboratory UL-
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Setting Operator Attributes

= The operator attributes menu provides buttons to activate the operator

attribute windows

| Double-clickin%on an operator in an expanded plot entry opens that
|

operator’s attr

utes window

= Each operator type has a single operator attribute window
= To change operator attributes:
* Select the plots whose operators you want to modify or select a single operator

from an expanded

plot entry

* Change some operator attributes

Lﬁ Vislt 22.2 File Controls Options, Windows Plot Attributes [Jel-EetI@N I NET Help

®00

Vislt 2.2.2 Analysis > L
Gioba A O Gk Debugaing > [m Al [0 & 2
— "% @3 & Geometry > +, 1 =4
i i ‘ v | Aut | LQ] s @ g ' N 'z N s *
Active window | 1 | ] __ Auto apply Molecular >
Selection >
Sources Slicing >
e & & @ . Displace . ..
~ el id) 4 Elevate . . .
Open Close Reopen @ Replace Overlay I"' Project
1 -
Active source | noise.silo ﬂ % Reflect . . .
Time Replicate . . .
«l <« GED > Iy

Lawrence Livermore National Laboratory
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Some Operators Create Variables

Plots
B o0 L% 44,
Add,| Operators, | Delete Hide/Show Draw Variables,
& Boundary 4
@ Contour 4
Bd  Curve 4
W Filled Boundary »
Histogram 4
#X  Label 4
B Mesh 4
& Molecule »
[ Parallel Coordinates »
[3  Poincare 4
& Pseudocolor » PointVar
¥ Scatter 4 airVf
& 5 Spreadsheet » airVfGradient_magnitude
«J Streamline 4 chromeVf
P Subset 4 grad_magnitude
#' Tensor 4 hardyglobal
I Truecolor 4 hgslice
&% Vector 4 operators 4 ConnectedComponents  » 4;
® Volume 4 radial DataBinning » 2D » Mesh
shepardglobal Flux 4 3D » Mesh2D
tensor_comps L PointMesh
X
yc
zc
1

Lawrence Livermore National Laboratory LI—
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Slice Operator

LLNL-PRES-484817

The Slice operator slices 3D plots with a plane, which can have an
arbitrary orientation or an axis-aligned orientation for orthogonal

slices

The resulting plots can remain in 3D space or they can be projected

to 2D for further inspection

Use this operator when you want to see the interior of 3D plots

Original plots

iFoon o
—+ “"l ' I
: L 3

§ ¢/¢\i ¢¢

uuuuuuu

2D plots in 3D space

2D plots in 2D space

¢ !'l l ’;: g
H o i ®
7 H

7,

W,

AN
lges:

uuuuuuu
mmmmm
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Slice Operator Attributes

= Three pieces of information
are required to specify the
plane for the slice

* Plane normal
— Axis aligned
— Arbitrary

e Plane origin

- Point

— Intercept (distance along
normal axis)

— Percent (percent through
spatial extents along normal
axis)

- Zone

- Node

e Up axis

— Only used when projecting
the slice to 2D

e NO

Slice operator attributes

Normal

Orthogonal () X Axis ) Y Axis () Z Axis __flip

Arbitrary () 0-10
Theta-Phi () 00
Origin

() Point (@) Intercept () Percent () Zone () Node

Intercept 0

Up Axis

@ Project to 2D
Direction 00 1

@] Interactive

(" Make default ) (Load ) ( Save ) [ Reset )

( Apply ( Post ) [ Dismiss )

Lawrence Livermore National Laboratory
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Slice Plane

DB: noise.silo
Cycle: 0

Pseudocolor
Var: hcrd\ég\obol
5.890

Slice plane

Slice

plane up —

axis Slice plane
normal

Slice plane
origin

user: whitlocb
Thu Feb 12 13:25:42 2004

Lawrence Livermore National Laboratory UL-
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Reflect Operator

= The Reflect operator reflects database geometry across
one or more axes

= Use this operator when your simulation data contains

only part of the geometry and relies on symmetry to
recover the rest of the geometry

Original plots Reflected plots Reflected plots (diferent v axis)

f—_—
- _—T -
ey i == |

uuuuu
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Reflect Operator Attributes

= Reflect operator chviewofthe
_ _ Reflection operator _—
attributes window attributes window LJ ‘v
shows either 2D view L L
of possible reflections fete—
or a 3D view of =
possible reflections 3D view of the

= QOriginal data location ;frfi'gstﬁeznvaﬁzgavtvor
= Reflections

= Reflection limits

Lawrence Livermore National Laboratory
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Reflection Examples

Original data quadrant | Eo R Original data quadrant |+>< +

Reflection quadrants Reflection quadrants

Reflections  Original data Original data  Reflections

Lawrence Livermore National Laboratory UL-
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Clip Operator

= The Clip operator clips 2D or 3D plots against planes or
a sphere to remove sections of the plots

= Use this operator when you want to see a cross section
of a 3D plot, while still leaving the plot in 3D

Original plots Plots clipped with 2 planes Plots clipped with a sphere
- [ = — =
p— [ ‘ .-

mmmmmmm
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Clip Operator Attributes

= Plane properties

eno Clip operator attributes eno Clip operator attributes
Quality: @ Fast (O Accurate Quality: @ Fast (O Accurate
o l ' p to 3 p I a n eS Ca n b e Slice type: @ Plane (O Sphere Slice type: () Plane (@ Sphere
Clip parameters Clip parameters
¥ Plane 1
Center 000
Origi
rigin (000 Radius |1
L Normal 100 =
Inverse
 Planes are Sp@leled -
") Plane 2
L] L] L]
u SI ng Orlg I n a nd Origin 000 ( Make default ) ( Load ) ( Save ) [ Reset )
Normal 010 C Apply ) ("Post ) ( Dismiss )

normal

Origin 000

= Sphere properties

[JInverse

Plane tool controls:

° Sphere IS Specified Bty it B F
USing Origin and ( Make default ) ( Load ) ( Save ) [ Reset )
radius

( Apply ) ( Post ) ( Dismiss )

Lawrence Livermore National Laboratory Ul_-
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Transform Operator

= This operator manipulates a 2D or 3D
database’s coordinate field by applying rotation,
scaling, and translation transformations

= Use this operator when you want to scale, rotate,
or translate a variable before it is plotted

Original plots Scaled in Y dimension Rotated -90 degrees
about the origin

Lawrence Livermore National Laboratory lll—
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Transform Operator Attributes

= Transformations are
applied in this order:
* Rotation
e Scaling
 Translation

= No translations are on by
default

= Rotation is, by default,
around the origin or the
Z-axis in 3D

= |Independent scaling of X,
Y, Z coordinates

= Translation

eno Transform operator attributes

——————

[Arbitrary | Coordinate Linear |

"] Rotate
Origin 000
Axis 001
Amount 0 *) Deg Rad
[ Scale
Origin 000
X 1 Y 1 Z 1
[) Translate
X 0 Y O Z 0
@Transform vectors
(" Make default ) (Load ) ( Save ) ( Reset )
( Apply ) ( Post ) ( Dismiss )

Lawrence Livermore National Laboratory
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Transform Operator Attributes

Coordinate transforms

000

Transform operator attributes

Linear transform

[ Arbitrary | Coordinate  Linear |

Input coordinates
() Cartesian (x,y,2)
() Cylindrical (r,phi,z)

() Spherical (r,theta,phi)
Output coordinates

() Cartesian (x,y,2)
() Cylindrical (r,phi,z)
(®) Spherical (r,theta,phi)

Vector transform method: | Treat as instantaneous directions

«

eno Transform operator attributes
f Arbitrary = Coordinate | Linear ]
Matrix elements
1 0 0 0
0 1 0 0
0 0 1 0
0 0 0 1

[ lInvert linear transform E Transform vectors

(' Make default ) (Load ) ( Save ) ( Reset ) (' Make default ) (Load ) ( Save ) ( Reset )
Apply ) ( Post ) ( Dismiss ) Apply ) ( Post ) ( Dismiss )
/4 /4

Lawrence Livermore National Laboratory
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Data Binning Operator

The Data Binning operator lets you create multiple dimensional

histograms and then apply reduction operations that produce a
variable

Use this operator when you are trying to extract statistics about the
dataset

Original dataset Sum of all values in ZY plane

DB: noise.silo
Cycle: 0

udo
g
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Data Binning Operator Attributes

= Use up to 3 variables
and bin them in each
dimension

= Apply a reduction
operation to the bins
to produce the
variable created by
the operator

LLNL-PRES-484817

r .
%34 DataBinning operator attributes

Bin Definitions

Dimensions

(1D

v

Dimension 1 I Dimension 2 ] Dimension 3 ]

Variable [

default

d

Number of Bins 50
("] Specify range
Min

Max 1

Reduction

Reduction Operator

Variable

| Value for bins with no data

Behavior for data outside range @ Clamp

(") Discard

Standard Deviation

Variance
Sum

| Make default | | Load

Count
RMS

PDF

(

PGSt

T Dises |

Lawrence Livermore National Laboratory
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Threshold Operator

= Removes cells whose value is not in the
specified range

= Use this operator when you only want to look at
cells that have values within an interesting range

= You can threshold based on several variables

X To o Tosr17 2002 X Z8 vy S
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Isosurface Operator

= This operator lets you “slice” another plot by the
Isosurfaces of another variable

= Use this operator when you want to plot one
variable but only on certain contours of a
secondary variable

’ 7
:l l Ivg gg
: i ®3
(. 4 ®3

CITED o8

Pog el g

x,,
i
v
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Isovolume Operator

= This operator lets you clip another dataset using a range
of values of a second variable, producing a volume

= Use this operator when you want to extract a volume
enclosed by a range of values of a secondary variable

DB: noise.silo

DB: noise.silo

-10
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Elevate Operator

= The Elevate operator displaces the surface of a 2D mesh
using a scalar value, elevating it into a surface in 3D

= Use this operator when you want to view scalars as
surfaces or when you want to elevate terrain by a height
variable

Proudacalo
VVVVVVVVVV
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Replicate Operator

LLNL-PRES-484817

= The Replicate operator repeats an input dataset in each

dimension

= Use this operator when you want to repeat a structure
many times such as when assembling crystals

DB: crotamine.pdb

Molecule
Var: element

s

| §

—H
Max: 1600
Min: 1000

Molecule
Var: element

—5

Lawrence Livermore National Laboratory
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Resample Operator

= The Resample operator samples data from its original
geometry onto a rectilinear grid

= Use this operator when analysis on a rectilinear grid is
desired

Original Unstructured Mesh

Resampled Mesh

Resampled Mesh with ThreeSlice
lobe silo . — ‘ -

eeeeeeeeeee
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Displace Operator

DB: rectilinear.vtk DB: rectilinear.vik
1.0

1.0
Ve esh
T

Use Displace for
map
transformations

¥-Axis

= The Displace operator adds a vector variable to the coordinates of the input
mesh, displacing it
= The Displace operator is useful for warping meshes

e Some file formats save displacement vectors to move parts as time
progresses (Exodus)

e Use Displace to implement map transformations

Lawrence Livermore National Laboratory Ul_-
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Index Select Operator

= The Index select operator picks out a brick of cells from a
structured mesh database using ranges of cell indices

= Use this operator when you want to pick out a brick of
related cells or when you want to create a lower

resolution version of a structured mesh database

Lawrence Livermore National Laboratory lll—
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Box Operator

= This operator removes cells that are outside of
an axis-aligned box

= Use this operator when you want to remove cells
that are outside of a given rectangular volume

Lawrence Livermore National Laboratory Ul_-
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Three Slice Operator

= This operator slices plots using three axis-
aligned slice planes

= Use this operator when you want to see into the
interior of 3D plots

DB: noise.silo
Cycle: 0
o/

Vo e

arsec,

Lawrence Livermore National Laboratory UL-
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Cylinder Operator

= This operator clips plots against a cylinder and
returns an unstructured mesh

= Use this mesh if you want to see how data looks
when cllpped against a cyllnder

DB: n silo
CyI 0

Lawrence Livermore National Laboratory UL-
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Inverse Ghost Zone Operator

= This operator makes ghost zones visible and
real zones invisible

= Use this operator when you want to look at your
database’s ghost zones

DB: muiti_ucd3d sio
Cycle:48  Time4d8

Lawrence Livermore National Laboratory UL-

196



LLNL-PRES-484817

Spherical Slice Operator

*= This operator slices plots with a sphere and
returns the surface of the sphere

= Use this operator when you want to test
spherical symmetry

i 'll 'is 28
; 0 HEE
e 23
coni i il °f
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LLNL-PRES-484817

Lesson Goals

= |n this lesson, you will learn about Vislt's interactive
tools

 How to activate interactive tools
e How to use them to set operator and plot attributes

Lawrence Livermore National Laboratory Ul_-
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Interactive Tools

= Interactive tool
* A visible object that can be added to a vis window
* Has hot points that let you manipulate the tool
e Can set attributes for certain plots and operators

e Enabled via the Tools menu or the vis window’s
Popup menu

e Some tools prefer to operate in vis windows that
contain plots of certain dimensions

 Some tools are not always available

Lawrence Livermore National Laboratory UL-
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Activating Tools

Tool menu Tool toolbar

Window

View ; Point tool Plane tool Sphere tool

Operators >

Plots >

Clear >

Lock >

¥ Reset view ° L

@@ Recenter view \ by p-‘" 141

Mode

>
Tools » " Point
Tool Updates > Line
% Choose center _.: Plane
Customize > | @ Box

@ Sphere Line tool Box tool Axis restriction tool

= Tools menu that lists all of Vislt’'s interactive tools

= To activate an available tool, select it from the Tools
menu or click its icon on the Toolbar

= To deactivate a tool, choose the tool you want to
deactivate from the View Menu or View Toolbar

Lawrence Livermore National Laboratory Ul_-

202



LLNL-PRES-484817

Box Tool

= This tool allows you to | |
. . Box tool with a plot restricted to the box
move an axis-aligned DB: noisesilo
box around in 3D space

= The Box tool allows you
to move the box or resize
it in any or all dimensions

= Each face of the box has
a hotpoint that extends
the box in the direction
pointed to by the box
face

Lawrence Livermore National Laboratory UL-
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More about the Box Tool...

= Reference planes appear
when resizing the box in one

Box tool appearance while it is dimension
resized or moved _ o
= Moving box origin causes

... ResizeinY oy, MoOViNg boX origin reference boxes to be drawn

= Holding shift key when moving
origin constrains movement to
the axis that most faces
camera

= Used to set attributes for
e Box operator

e Streamline plot with box
source

Lawrence Livermore National Laboratory Ul_-
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Line Tool

DB: curv2d.pdb
Cycle:48  Time:4.8

Pseudocolor Plot

......

T T T T T T T T
-4.0 3.0 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0
X-Axis

user. whitlioch
Fri Jun 21 10:09:11 2002

LLNL-PRES-484817

The line tool is drawn as a
thick line with 3 hot points
along the line

e Hot points on the ends move
line end points

e Middle hot point translates
whole line

Move reference lines after
they are initially drawn

Use to set attributes for

e Lineout operator
e Cylinder operator

Lawrence Livermore National Laboratory
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More about Line Tool...

= [ ine tool can be used for
both 2D and 3D
databases

= 2D line endpoints can Line tool in 3D
only be moved in the X-Y *
plane

= 3D line endpoints can be
moved in any direction

= Hold down Shift to move
the line in the axis that
most faces the camera

= Hold down Citrl to extend
the length of the line

Lawrence Livermore National Laboratory UL-
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Plane Tool

This tool allows the user to
see a representation of a slice
plane in a visualization
window and position the plane
relative to plots that may exist
in the window
You can use the plane tool to
set attributes for certain Vislt
plots and operators
Streamline plot with plane

source
» Slice operator

Transl%te origi

LLNL-PRES-484817

Plane Tool with sliced plot

|
Translate-

Scale

Lawrence Livermore National Laboratory
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Sphere Tool

= This tool allows you to
position a sphere relative to Sphere Tool
plots that exist in the vis
window

= Several hot points are used to
position and scale the sphere.

= This tool can be used to set
attributes for certain Vislt plots
and operators

e Streamline plot with sphere
source

e Sphere slice operator

e Clip operator when clipping
with sphere Translate origin

Lawrence Livermore National Laboratory UI_-
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Point Tool

= This tool allows you to
position a point relative to
other plots in the vis window

= This tool is used to set
attributes for

e Streamline plot with point
source

e ThreeSlice operator

= Hold Shift key to move point
along axis most facing camera

= Hold Ctrl to move the point up
an down in a plane

= Hold Ctrl and Shift to move *
the point left or rightin a plane .

DB: noise.silo

ooooooooooo

s (parsec)
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Axis Restriction Tool

= This tool provides a set
of upper and lower hot
points for the axes used
In the Parallel
Coordinates plot

= You can use the tool’s
hot points to set
minimum and maximum
ranges to restrict values
used in Parallel
Coordinates’ focus

2
o)
k]
2
bt
>
()
S
9
c
G

radial (Joules)
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N
N

XA
“‘s}}\\\\\\\\\\

AW

/////
TR

Material subsets

Domain subsets



LLNL-PRES-484817

Lesson Goals

= |n this lesson, you will learn how Vislt uses subsets and
the Subset Inclusion Lattice to manage what portions of
a database are used in a visualization

= You will also learn about Vislt's Subset window and
when and how you can use it to remove subsets from

plots

Lawrence Livermore National Laboratory UL-
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What is a Subset?

= Many scientific databases are decomposed In

various arbitrary ways into smaller pieces
called subsets that, when combined, make up

the whole

Level subsets Material subsets Patch subsets

Lawrence Livermore National Laboratory UL-
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How Are Subsets Represented?

= Vislt creates a Subset Inclusion Lattice (SIL)
that describes how the cells in the database are
related

= Cells are grouped into sets
= Relations between sets are called categories

= Categories can be arbitrarily defined by the
database format

= Common categories

e Domains
 Materials
e Patches
e Levels

Lawrence Livermore National Laboratory UL-
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What Does a SIL Look Like?

Categories
Collection
&
,,,,,,,,, /A ! 7 - B Y sybsets

Lawrence Livermore National Laboratory UL-
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How is a SIL Used?

= Vislt uses a SIL to restrict the data on
which it operates and to remove sets from
the visualization

= You can remove set from any category to
create complex SIL restrictions

Lawrence Livermore National Laboratory UL-
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Domain Selection

= Domain selection is when you turn off subsets that are
members of the Domains collection

= Why would you want to turn off domains?

 Fewer domains can mean much less processing needs to be done. Vislt
will run faster!

* You might be interested in a cell in a given domain and you only want to
plot that domain

All domains are on

Lawrence Livermore National Laboratory
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Example Setup

O
i

X
N
N/ \
o L ‘|‘|‘|\|||||\\

DsM,

L.

Materials

7
y
N A= -

D3M1
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Turning Off Domains 2,3

= After turning off
domains 2 and 3,

////I/ ////I/,,"":, ::‘:\\\\\ \ Only Su bSetS

Domains Materials D1 M1 y D1 M2 are
left

. VAN VAN
,' / \, /
/ \ /

2
7

A
7 Q\
72 AR
11 S RO 111
D,M, D,M, D,M, DM, DM,
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Material Selection

= Material selection is when you turn off subsets
that are members of the Material collection

= Material selection removes cells or parts of
mixed material cells that have the material being

removed

No materials removed Material cells and
parts of mixed cells

 Why remove removed

materials?
— You might want to strip

away outer materials (e.g.
Lawrence Livermore National Laboratory UL-

Air) so you can see into the
interior of a 3D plot
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Example Setup

O
i

X
N
N/ \
o L ‘|‘|‘|\|||||\\

DsM,

L.

Materials

7
y
N A= -

D3M1
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Turning Off Material 1

LLNL-PRES-484817

7

%
%
I»:.‘-

Wiy
Wil

Domains

Materials
o . : . - . SN - . o
i fif 4 S R
DM, DM, D, M, D,M, D;M, D;M,

Lawrence Livermore National Laboratory

= After turning off
material 1, only
subsets D,M,,
D,M,, D;M, are left




Removal of subsets using multiple categories

= Vislt allows each set in the SIL to be
independently selected. This lets you
remove sets using different subset
categories

= Why is this useful?

* |t allows you to refine your search for
cells that match certain criteria (e.qg.
Show me only cells from domain 1 that
contain aluminum)

Lawrence Livermore National Laboratory UL-
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Example setup

Materials

o Wi P

D,M, D,M, D,M, D,M, D,M,

=

Lawrence Livermore Natondl Laooratou

225



LLNL-PRES-484817

Only Show Subsets That Have Material 2 in Domain 3

= When asking for only
cells that contain
material 2, we eliminate
all subsets that only
contain material 1.

ol - Similarly, asking for

e ‘ domain 3 removes all

other domains

Resulting image

//’ \\
. - A\,
X - \
N\ \
A ]
/ \,

//
J \, ’
/ \ /
D,M , \ /
3 2 . \,

. \ 7/

’ NP

; >

2
V7
//77”%’
.
i
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Subset Window

= Vislt provides a
Subset window that
allows you to turn a
plot’s subsets on and
off to restrict the SIL

= Uncheck checkboxes
to turn off subsets

= Make complex
subsets

Lawrence Livermore National Laboratory

LLNL-PRES-484817

74 Subset oo S|
Whole domains matl
4 ] meshl Fl domainl Fl domain2, 1
domains 4 ] domaan ________________________ M domain2, 2
matl imatl ¢ M domain2, 3
] domain 3
Fl domaind
Fl domains
All Sets: All Sets: All sets:

Selected Sets: Selected Sets: Selected Sets:

[

Post | [ Dismiss |

I
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Activating the Subset Window

= There are two ways T
to activate the B L
Subset window =

it Subset... P
from the Main ( N here

window’s Controls S

menu Plots

. 9?(-) E [ > W
2. CIICk On a plot EE OD;rla:org Delete Hideé\ow dm‘n' Var::l?eg

entry’s Subset icon T
In the plot list

Apply operators / selection to all plots

Lawrence Livermore National Laboratory UL-
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Subsetting in Vislt

Plots

* Each plot has its own SIL o0 L 8 g U
reStrICtlon that Corresponds to Add, Opg;ahors, Delete Hide/éhow 5raw Variables,
ItS database } @ multi_curv2d.silo:Pseudocolor - u

[ ] The SIL Can be modlfled for muIti_cuerd.siIo:Mesh-meshl

Apply operators / [ | selection to all plots

all plots or for individual plots

= Changing the SIL for a plot
from database A causes new Note that the mesh plot has a

plots from database A to get different SIL restriction than the
the last SIL for database A if Pseudocolor plot

the new plot’s variable is
compatible with the plot that
set the SIL restriction

Lawrence Livermore National Laboratory




Example: Turning Off Domains

= Select the plot whose SIL
restriction you want to change

= The Subset window shows the
SIL restriction for the selected
plot(s)

= Select the category for the
subsets that you want to
remove. This will cause Vislt to
display relevant subsets in the
next pane to the right

= Turn off domain subsets by
clicking on their checkboxes

= Turning off a category or set
turns off all of its subsets

Plots

R, o8 L B

Add, Operators, Delete Hide/Show Draw Variables,

LLNL-PRES-484817

> [
- i

b @ multi_curv2d.silo:Pseudocolor - u

multi_curv2d.silo:Mesh - meshl

Apply operators / [ selection to all plots

Categories Subset Checkboxes
|

Whole

domains
a A m‘;shl - [ domainl

domains 4 ] domain2

matl imatl

All Sets:

Al Sets:

Reverse v

Selected Sets: Selected Sets:

Lawrence Livermore National Laboratory
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LLNL-PRES-484817

Example: Turning Off Domains

Subset checkbox with slash
= \When a subset or subset

category has subsets that ny T
are turned off, the subset e I
- [0 domain3

checkbox has a slash
through it to indicate that
some subsets are on and

some are Off Al Sets: Al Sets:
" EaCh pane |n the Subset The Mesh plot has domains 1,3 turned off
window provides All, e

None, Reverse buttons to
set the turn subsets in
that pane on or off en
masse
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Quantitative Analysis

DB: noise;
Cycle: 0

4.5

4.0

3.5

value
(parsec)

3.0

2.5

2.0

M

M

10 15
Distance (parsec)
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Lesson Goals

= |n this lesson, you will learn about
extracting data values from plots using

e EXpressions
* Pick
e Lineout

e Queries

= These are all capabilities that can be combined using
scripting to produce more powerful tools

Lawrence Livermore National Laboratory UL-
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Expressions

= Vislt allows you to create new derived variables
from values in your database using Vislt's
expression language

e Use expressions to derive quantities that were not
stored in your database

e EXpressions can operate on scalars, vectors, tensors
e Vislt provides many types of functions

e Write new custom expressions using Python
scripting

Lawrence Livermore National Laboratory UL-
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What is a Valid Expression?

Type

Description

Example

Infix operators

+ XA

A+b”c (at+b)*c

Constants

Scalar constants and strings

3e4 10 true false

Vector compose

{}

{a, b}

Lists

[value, ...] [n:m]

[1,2,3] [1:5, 6, 10:12]

Identifiers

Name of variable

Density tmat

Database variables

<> Indicates name of actual database
variable

<pressure> <domain0/
pressure>

Functions

if(It(pressure, 5.), 1., 0.)

Lawrence Livermore National Laboratory
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Creating Expressions

= You can create expressions 2ere - —
using the Expression window = e
. ye Type [Scalar Mesh Variable v
L CIICk NeW button tO Create neW [¥] Show variable in plot menus
blank expression Sarowicone | o Bt |
 Fill in name, type, definition | it |
e Click Apply button |
* You can use the Insert Function
menu to add a new function to (e [ ek ] el |
yOur eXpreSSion [”] Display expressions from database Math , e
* You can use the Insert Variable e o[ s
. Array ’ exp
menu to add a new variable from ; — E M |
the active database to your ey |
expression Comprien 4|
= Databases can define e =
expressions it 1| |
Logical >
/
&

Lawrence Livermore National Laboratory UL-
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Using Expressions

= Once an expression
variable is defined, it
appears in the
variable lists for the
plots

= Select the expression
variable as you would
any other variable to
use it in a plot

Lawrence Livermore National Laboratory




Pick

= Interactively pick values from
visualized data using vis
window’s Pick mode

Window »
= Each click causes Vislt to View >
determine variable values for ;:;Z:: )
selected plot at pick point " .
= Essential tool for performing fle‘:
data analysis B Reoctview
- 3 p|Ck mOdeS @ Recenter view
X Mode >
e Zone pick ok g
e NOde pICk Tool Updates »
. Choose center
e Spreadsheet pick e
= Enter a pick mode using vis

window’s mode menu

ot .t P

LLNL-PRES-484817

Navigate

Zoom

Zone Pick

Node Pick
Spreadsheet Pick

Lineout

Lawrence Livermore National Laboratory
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Pick

= Each pick point
leaves a marker that
you can use to match
with the pick
information displayed
In the Pick window

DB: noise silo

Lawrence Livermore National Laboratory UL-

240



Pick Window

= Displays pick information
In tabs
= All pick information

visible in Output window
too

= Automatically appears
when user picks

= Set the pick variable(s)
or use default to get pick
information for the
plotted variable

= Display logical zone or
node indices

LLNL-PRES-484817

= B
74 pick C=RACH X
CN I Y Y
C:
\Users\Brad\Documents\Development\data \noise.silo
timestep 0
Mesh2D

Point: <-3.29664, 3.00428>
Zone: 1535

Incident Nodes: 1566 1567 1616 1617

hgslice: <nodal>
(1566) = 4.80954
(1567) = 4.77761
(1616) = 4.97247

V| Show Mesh Name

[¥] Display incident nodes/zones

[7] Display global nodes/zones

[¥] Display reference pick letter
Display for Nodes

[¥] 1d [~ Domain-Logical Coords

[7] Physical Coords

Display for Zones

[¥] 1d [ Domain-Logical Coords

[7] Block-Logical Coords

[¥] Automatically show window
[7] Don't dear this window

[] create time curve with next pick

[7] Create spreadsheet with next pick

Com) o)

[7] Block-Logical Coords

|¥| Show Timestep

Clear Picks

Repeat Pick

Display in Spreadsheet

Lawrence Livermore National Laboratory
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Spreadsheet Pick

= Spreadsheet pick creates
a Spreadsheet plot of the
dataset used by the
picked plot and the
Spreadsheet plot
highlights the pick cell

uuuuuuuuu

f,,
HHAHH

.. R
Zﬂ Spreadsheet - hgslice: domai_ LEI@IQ

File Edit Operations

3D

k=0 [0,0]
Normal X Y @ Z

Show in visualization window

\\\\\\\\\
\\\\\\\\\
wwwwwwwwwwwwwwwwww

Lawrence Livermore National Laboratory

[] Tracer plane Patch outline [ current cell outline

LLNL-PRES-484817

Display

Format %1.6f

Color Default

i=19

Jj=13 4.891465
Jj=12 4.823503

5.02406%2 4.658534

i=20 i=21

j=10
j=9 0
j=8
=7 |3 %
< [ »
Variable ’ hgslice ']
( Min = 1.204454 ] [ Max = 5.024092 J
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Creating Time Curves With Pick

Time-varying data Time curve of picked node
Automatically show window

(] Don't dear this window [ Clear Picks ]
"
< [] Create time curve with next@ Repeat Pick ]
I —
Time curve use picked coordinates -

(] Create spreadsheet with next pick [Display in Spreadsheet]

Make default Reset
[rost ) (Coemss
L SR

= Pick can be used to generate a time-history plot of the
zone/node that was selected by pick

= Turn on “Create time curve with next pick” in the Pick
Window

= Use Zone pick if variable centering is zonal, else use
Node pick

Lawrence Livermore National Laboratory UL-
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Lineout

= Extracts 1D curves from
higher dimensional data

= Curves are easy to compare

= Curves can be exported as
XY text files for use in other
analysis packages such as
LLNL's ULTRA

= Vis window has Lineout mode

e Draw a line to extract curve
data along that line from 2D
plots

e Curve plotted in new vis
window

e Use popup menu’s Mode
menu to enter Lineout mode

@&

Window
View
Animation
Operators
Plots

Clear

Lock
Reset view
Recenter view
Mode
Tools

Tool Updates

Choose center

Customize

v v v v v v v

[ ot ot P

LLNL-PRES-484817

Navigate

Zoom

Zone Pick

Node Pick
Spreadsheet Pick

Lineout

Lawrence Livermore National Laboratory
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Lineout

Original 2D plot

DB: noisesilo
Cycle: 0

Pritacehr Pot

Wi barcygasal
=

Y-Axis®

0
X-Axis

user: whittoch
Tue Jun 18 143403 2002

LLNL-PRES-484817

Curve plots derived from extracted data

5.0

Value

12 " 16 I
Distance

user: whittoch
Tue Jun 18 14:47:32 2002

Lawrence Livermore National Laboratory

L

245



Queries

= Vislt provides queries so
you can compute values
about
* An entire database
e A plot
* A point in a database
e A linear path through a
database
= Pick and Lineout are
qgueries

e Use Query window to
precisely specify pick point
or lineout endpoints

e Lineout query can create
curves for 3D data

LLNL-PRES-484817

Selected Queries (there are many more)

ZonePick Best fit line
NodePick Population Statistics
PickByNode Sample Statistics
PickByZone Volume

Lineout 2D area

Cycle 3D Surface area
Time VariableSum
L2Norm MinMax

Integrate Spatial extents

L2Norm between curves

Chord Length
Distribution

Area between curves

Shapelet Decomposition

Lawrence Livermore National Laboratory
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Query Window

LLNL-PRES-484817

. . . (24 Query ) )

Lists all available queries i [P

Display Query parame ters
Lets you enter query e 7 eweotess w0

QL{ eeeee Divide Emis by Absorb 0
parameters Lineout

Compact Radius, Theta, Phi 100

Cycle

= Displays query output = i ) et
= Certain queries provide a

Chord Length Distribution - ir
Chord Length Distribution - a

Time Curve button that e
calculates the query on
each time step and
creates a curve from the
results
= Custom queries can be | |
[Ceanresits] [Severesatsasn Post ] [ Dismiss_|

written in Python

I

Lawrence Livermore National Laboratory
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Making it Pretty




Lesson Goals

= |n this lesson, you will learn how to add
some polish to your visualizations

= Attributes that make all the difference
 Annotations
e Colors
 Lighting
* View

Lawrence Livermore National Laboratory UL-
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Annotations

= Annotations are = Types of annotations
objects in the vis  Database name
window that convey e User name
iInformation about the  Plot legends
plots  Plot axes and labels
= Annotations make for 2D and 3D
clear what is being 3D Triad
visualized and make 2D, 3D text
the visualization  Time slider
appear more polished  Images

e Lines and arrows

Lawrence Livermore National Laboratory UL-
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Annotation Window

= Split into 6 tabs

General annotations
2D axis settings
3D axis settings
Array axis settings
Colors and Backgrounds
Annotation objects
- Legend, Time slider, ...

= Many of the tabs are
themselved tabbed

= There are a lot of options
In this window!

Lawrence Livermore National Laboratory

LLNL-PRES-484817

r-“.ﬂ Annotation u_lé':' E) |
&
[ General | ] 2D ] 3D ] Array [ Colors ‘ Objects ‘
Create new Annotation objects
iLegend:Pseudocolor - Slice(pressure)
Hide /Show Delet
Legend
Tick Marks Appearance
Let VisIt determine tick labels
Num ticks 5 = Indusive of min and m
Draw: [Values v
Spedify tick values and labels
Values Labels id tick value
selected v
0.05517
1034
=
Post | | Dismiss |
\ —
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2D Annotations

= \islt has numerous

controls in the Annotation 2D Plot with annotations
Window to control 2D Databaseinfo .
Settings z Grid lines

= These settings are Pltlegend - - -
concerned with - Marks
appearance of the axes e |
that frame plots of 2D | I
databases

= EFach axis can be

) . Axis labels P x-axis
controlled using different User info —» 55
tabs on the 2D tab
Lawrence Livermore National Laboratory UL-
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3D Annotations

= Vislt's Annotations Window

(3D tab) provides a number of  wuewe  Gridlines Tick marks  Axis label

ycle:

options for
e Grid lines
* Tick marks
* Axis labels
e Axis type
e 3D Triad
= Each axis can be controlled

using different tabs on the 3D
tab

3D Triad

Lawrence Livermore National Laboratory UL-
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2D and 3D Annotation Window Tabs

R

IGeneralIZDIEDIArrayIColorsIObjedsl

Show axes

X-Axis | YAis

Title

Custom title ‘X-Axis

Custom Units |

Font name Fontscale 1

[ENENN

Use foreground color

Labels

Scaling (x10+7?) ‘0

Font name Fontscale 1 Bold Italic

(RN ]

Use foreground color

Tick marks

Major minimum ‘ 0

Major maximum ‘ 1

Minor spacing ‘0.02

Major spacing ‘ 0.2

Show grid

R

| General | 20 | 30 | Aray | colors | Objects |

Show axes Show triad Show bounding box

| Generalap | X-Axis | v-axis | z-axis |

Title

Custom title ‘X-Axis ]

Custom Units ‘ ]

Font name Fontscale 1 Bold Italic

Use foreground color

Labels

Scaling (x10~?) [0

Font name Fontscale 1 Bold Italic

Use foreground color

Tick marks

Major minimum ‘ 0

Major maximum ‘ 1

Minor spacing  [0.02

Major spacing ‘_0, 2

Show grid

Make default

Make default




LLNL-PRES-484817

Colors and Backgrounds

';,.—' Annotation s [E=SHEEEC)
= Set the background e

and foreground for ———

the visualization i 8506 O oo e
= Background styles B :
e Solid o
e Gradient o
* Image o
e Image sphere

==

Lawrence Livermore National Laboratory UL-
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Gradient Background

DB: noise.silo
Cycle: 0

Pseudocolor
Var: hord&globc\
5.890

Lawrence Livermore National Laboratory

LLNL-PRES-484817

DB: noise.silo
Cycle: 0

Pseudocolor

Var: hgrsdg%obu\

4691
-[/'///

=3.493
e

2294

—1.096

T

5. X-Axis (parsec)

.

r'f—n,;,,,w\ 5
T

fﬁfsﬁ%b/fg

!

|

10 y_Axis {parsec)
!

:
1,
i
|
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Image and Image Sphere Background

* |mage backgrounds let you put a flat image behind your
plots

= |mage sphere backgrounds warp an image around a
sphere that rotates with the view

= Set the number of repetitions of the image

Black background Image background Sphere background

G
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Annotation Objects

= Vislt provides currently provides 6
types of annotation objects

e Time slider

o 2D text

o 3D text
 Image

e Line/arrow
e Legend

= Time slider shows progress through
an animation

= 2D text shows any text string

= |mage shows an image such as a
logo

= Line/arrow allows you to point to
specific visualization features

= Other objects are planned
 Text Boxes
 Lines
e 3D Arrows
e Background Images
e« 3D shapes
o 3D text

Time slider

LLNL-PRES-484817
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Color Table Window

rz’_j‘ Color tables E=EERT=)
Active color table
Continuous [hot v ]
Discrete [Ievels v ]
Manager
hot_and_cold B
hot_desaturated
levels
orangehot
rainbow : |
vvvvv
Name hot_desaturated
Editor
Number of colors 8
Color table type @ Continuous (") Discrete
[¥] Smooth [] Equal
| =) = = = - = =
Red [ 242
Green D 76
Blue () 76
Alpha [] 255
¢ —

Lawrence Livermore National Laboratory

A color table is a set of colors that Vislt
uses to color plots

Color tables come in two types
e Continuous
e Discrete

Continuous tables are used by several
plots including Pseudocolor, Streamline,
and Vector plots

Discrete tables are used by Contour or
Subset plots

There are several built-in color tables
Edit existing color tables
Design your own custom color table

I
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Color Tables, Continued...

= The color table window
lets you
o Set the active color table
 Create a new color table
 Delete a color table
e Edit a continuous color
table
= You can modify a color
table by adding,
removing, moving or
changing the color of its
color control points

Color control A
point

LLNL-PRES-484817

Red [ 242
Gree D 76 5
Blue (} 7 2
Alpha [] 2552
Post | [ Dismiss |
& — =,

rﬁ'_ﬁ' Color tables =RAC) ﬁ‘

Active color table
Continuous [hot v J
Discrete [I vels V]
Manager
hot_and_cold

hot_desaturated
levels

orangehot

Export rainbow
vvvvv
Name hot_desaturated

Editor
Number of colors 8
Color table type @ Continuous ") Discrete

Smooth [~ Equal

Lawrence Livermore National Laboratory
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Editing a Continuous Color Table

= To change a color table
definition, you must alter
Its color control points,
their colors and locations

= The color control points
are represented by
pointy boxes just above
the color spectrum

= Clicking the Align button
makes all color control
points have equal
spacing

r > R
E'_a' Color tables C=RA=N X"

Active color table

Continuous

Discret

Manager

hot_and_cold
hot_desaturated
Delete levels

orangehot

P rainbow

vvvvv

Name hot_desaturated

Editor

Number of colors 8

Color table type @ Continuous () Discrete

[¥] Smooth [] Equal
Red [ 244
Green |:] 7% 5
Blue D 7% (5
Alpha [ 25512
e ) (o)

L — =

Lawrence Livermore National Laboratory
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Custom Color Table Example

DB: mulfi_curv2g silo
Cycle: 48 Time:4.8
Pseudocolor
Var:u

1.000

DB: mulfi_curv2d
Cycle: 48 Tim

Pseudocolor
Varu
—1.000

—05000

4.0
.nnnuu

05000

o
"
:
3

05000
4.0
0.0000

05000

Max: 1000 1
Min:-1.000 Min:-1.000
Y-Axis Y-Axis
(em) (em)

0.0
X-Axis (cm)

0.0
X-Axis (cm)

Lawrence Livermore National Laboratory LI—
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Editing a Discrete Color Table

e ==== = The Editor portion of the

= : Color table window shows a

grid of colors that

o el : correspond to the colors in
G the discrete color table
— : = To edit this color table, use

the Red, Green or Blue

o sliders with the mouse to
change the color or begin by
right clicking on the color to
select a new color from the
Popup Color Menu

Alpha {] 255

L [ Post ] [ Dismiss ]J

Lawrence Livermore National Laboratory Ul_-
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Lighting

= Lighting affects the brightness of plots

= 3D visualizations may need to have multiple
light sources in order to illuminate the
visualization properly

= Vislt allows up to 8 light sources to improve the
look of 3D visualizations

= Each light source can be positioned and
colored using Vislt's Lighting Window

Lawrence Livermore National Laboratory UL-
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Lighting Window

= Open the Lighting Window by
selecting the Lighting option Test Sphere
from the Main Window’s (%4 Lighting =HEN
Controls menu
= The nghtlng Window has 2 Mode © Edi{ () Preview . Activelight [ § 1 ~ |
modes of operation —
o Edit
 Preview
= |n edit mode, only the effects

Light type [Camera v ]

Direction 00-1

Color

of the active light are shown erightness —— "' 1000,
but the light can be moved 100% A
interactively

= |n preview mode, light sources
cannot be modified but they
are all visible and illuminate = Post__) [_Dismss_]

the test sphere so the effect of
the lighting can be observed

Lawrence Livermore National Laboratory UL-

266



Choosing the Active Light

= Only the active light can
be modified so you must
switch active lights each
time you want to make
changes to a light

= Once a new light has
been selected from the
pulldown, its properties
are displayed in the
Lighting Window'’s
Properties panel.

LLNL-PRES-484817

Active Light Pulldown

Active light 'f.i.‘.'

— Properties

Light type | Cam

Direction |—0.14

Color

uz)
o ~w oo s o=

Brightness -

TFEn

|

Properties panel

Lawrence Livermore National Laboratory
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Lights

= You can modify lights
only in Edit Mode

= You may turn lights on or
off using the Enabled
check box at the bottom
of the Lighting Window’s
Properties panel

= Vislt supports 3 types of
lights
 Ambient

e Camera
e QObject light

Lawrence Livermore National Laboratory UL-
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Positioning a Light

= There are two ways to position a light

* First, drag the light to the desired location in the
lighting panel. Lights move in a sphere around the

test sphere.

 The second method is to type a vector into the
Direction text field.

= Note: Ambient lights have no direction.

= To change the light type for the active light,
select a new light type from the Light type menu
In the Properties panel

Lawrence Livermore National Laboratory UL-

269



LLNL-PRES-484817

Light Color and Brightness

= Vislt allows lights to have
colors as well as brightness

= (Colored lighting can produce
desirable effects for
presentations

= To change light color, click the
Color button and select a new
color from the Popup color
menu

= Once color is chosen, you

o

Active light | &

— Properties

Light type l Camera ;I

Direction |00 -1

Brightness —£ 75%

may also set the light’s e

brightness. Brightness P Ensbled

controls the intensity or dim

quality of the light ke dfe Besa |
= Adjust brightness with the socl —

Brightness slider in the ] Fot] Do

Lighting Window

Lawrence Livermore National Laboratory UL-
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Multiple Lights

Unclassified

DB: globe silo
Cycle: 0

Pseudocolor
Var:w
Constant.

Max: 0.0000 5
Min: 0.0000

L

Lawrence Livermore National Laboratory
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View

= View is critical as it determines which parts of
the dataset are seen

= View is also one of the most difficult properties
to set

= The first and best method to edit the View is to
navigate to it interactively in the vis window

= Visit provides a View Window that can be used
to set the view information exactly the same
every time

Lawrence Livermore National Laboratory UL-
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View Window

TR

| curveview | 2Dview | 3Dview | AxisArray view ¢ [P

Lawrence Livermore National Laboratory

View normal 001
Focus 000
Up Vector 010
Angle of view 30

Parallel scale 0.5

Near clipping -0.5

Far dipping

Image pan

Image zoom

Shear

g

Eye Angle (stereo) 2
Perspective

L -

Align to axis

[7] scale 3D axes [111

Commands

View based on

LLNL-PRES-484817

X

se

 2Dview | 3Dview | AxisArrayview | Advanced |4

|original spatial extents

7)

Locked view Maintain view limits

| Reset view

| [ Recenter view

J [Lundo view |

Copy view

from camera

[ Make camera keyframe from view ]

Center

User defined center of rotation

000

Commands

L
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Locking Views

r ™y
E.'_'}'View C=n=N X

= Lock view for different vis
windows so that when

{ 2D view | 3D view | AxisArray view | Advanced :

you change the rotate, Q[ mosesner | |
zoom, etC on plOtS |n Resetvi-ew | Recenterview | | Undoview |
any “locked” window, all S
other windows with 9 e e cnte oot

locked views get the new

view

= Click the Locked view
check box in the View
Window’s Advanced tab
or click the Toolbar |

button to lock views
Post || Dismiss |

Lawrence Livermore National Laboratory Ul_-
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Undo View

r B
E'_}l\ﬁew = @&

e oo e e oo || ™ [T yoOu ever accidentally
T gmmem @ | change the view when
(e | [ (o] ) yOU didn’t want to
e — change it, you can click
[7] User defined center of rotation ‘ On the Undo VieW

button
= The last 10 views are
stored so you can undo
up to 10 view changes
[ Post | [ Dismiss |

Lawrence Livermore National Laboratory Ul_-
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Exercise Group 9
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Animation and Keyframing




Lesson Goals

= |n this lesson, you will learn about the
three ways of creating animations using
Vislt

e Flipbooks
o Keyframing
e Scripting

Lawrence Livermore National Laboratory UL-
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Animation

= Used mainly for looking at how scientific
databases evolve over time

= Used for presentation quality movies

Lawrence Livermore National Laboratory UL-
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Flipbook Animation

=  Strictly used for static animations in which only the database timestep
changes

= Allows database behavior over time to be quickly inspected without the
added complexity of scripting or keyframing

= The VCR buttons allow you to control how a flipbook animation plays

Zivir222 T - - Animation toolbar

File Controls Options Windows PlotAtts OpAtts »

Global
ot | 7] Auto apply Previous frame Stop Next frame

' Sources G ) ) “ 1 1 1
+ B & 1 O
“ C?en (}se Re;ben FU:;ZE Os;lha, I “ ‘I ’ I-_n- ? I’ ‘
|

Active source [pelh. *.vld database v ]

T lime \‘
< — . — > Reverse play Play
e || <« |[La ] » |[[» |]

Lawrence Livermore National Laboratory UL-
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Animation Window

= Contains controls that allow you
to turn off pipeline caching and
adjust the playback settings

= Playback mode Animation window
e Looping plays animation over and 124 Animation )
over —
 Play once plays the animation Aunmf:i :;:':1::;" for fster piayback
once and then StOpS @ Looping () Playonce (©) Swing
e Swing plays the animation to the Animation increment 1
end then reverses direction Animation speed
= Playback speed determines how Y
fast Vislt cycles through the Sow faster
animation frames. [ oy ][ Post | [ Dismss |

= Adjust the playback speed by . —
moving the Animation speed
slider. At the “faster” setting, Vislt
plays the animation as fast as the
host graphics hardware allows

Lawrence Livermore National Laboratory Ul_-
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Keyframing

= Advanced form of animation that allows

attributes to change as the animation
progresses

= Attributes that can be keyframed
e Plot attributes

 Database states
e View

= You can make a plot fade out as the animation

progresses or you can make the view slowly
change

Lawrence Livermore National Laboratory UL-
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Keyframing, Continued...

= Keyframes cannot be set if keyframing mode is not
enabled

* |n Keyframing mode, a keyframe is created each time
you set plot attributes

= You may adjust the number of frames manually

Keyframing Window

D ) |

(=5
%4l Keyframe Editor

Number of Frames j e -

[¥] Keyframing enabled

Attributes Keyframes

Keyframing Enabled
Current frame
View
4 pelh.*.vld database
§ Pseudocolor(Solid/EffectiveStrain) [[HNNNNRERERRRRRRRRRRnnn]
1

State

Attributes

Add view keyframe | [] Use view keyframes
Add state keyframe

Post | [ Dismiss

Lawrence Livermore National Laboratory Ul_-
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Kexframing, Continued...

: .
%4 Keyframe Editor e e (o e

Number of frames 23

Keyframing enabled

Attributes Keyframes

Current frame
View
4 pelh.*.vld database
* Pseudocolor(Solid/EffectiveStrain) -.-.-.-.-.-.l..-

State ]
Attributes * * *

+ B Mesh(Solid) 4 -Tlllllll
NEA I

Keyframe time slider

Active frame

Plot time range

Keyframe indicators

Attributes * *

Add view keyframe | ] Use view keyframes
Add state keyframe

'

= Plot attributes are calculated for each frame using the plot
keyframes
= Set the time range over which a plot exists

e Grab the endpoints of the plot time range and move them to set the
plot’s time range

 When a plot does not exist for a given animation time, it does not
appear in the vis window

Lawrence Livermore National Laboratory UL-
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Kexframing Time Slider

Time

Active time slider

Keyframe animation
pelh. *.vld database

] (et (e (2] (it

= Keyframing adds another time slider called “Keyframe
animation” to the list of time sliders

= \When there is more than one time slider, you can select
between them using the Active time slider menu in the
Main Window’s Time Controls

Lawrence Livermore National Laboratory UL-
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Save Movie Wizard

= Easily make a movie of your
current visualization

» Make several formats and
resolutions at the same
time

 Make stereo movies

= (Generate a movie using your
currently allocated processors
or spawn another Vislt
session for movie-making

= Use movie templates to
assemble complex sequences
of frames

LLNL-PRES-484817

-
(2 o]
@ Save movie wizard
Choose format
Choose movie formats and resolutions.
Format and resolution Output
Format MPEG movie > Format Resolution Stereo
MPEG movie Current 1x off

@ Use current window size
Scale 1

Specify movie size

[ stereo movie

Next ] [ Cancel

Lawrence Livermore National Laboratory
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Scripting

= For complex animations with hundreds or
thousands of database timesteps, scripting is
the best way to create an animation

= Scripting can be used to generate animation
frames in a batch computing environment

= Scripting animations is more difficult than other
methods because you must script each event
by wrltlng a Python or Java program to control
Vislt's viewer

Scripting
interface

Lawrence Livermore National Laboratory UL-
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Commands Window

= The Commands Window helps with
script development and automation

= Vislt's Python interface and the GUI

can both drive the viewer at the
same time

= Type in Python scripts that help you
automate tasks such as setting up

plots

e Scripts are saved in your settings

= Record GUI actions as Python

macros that you can edit, execute,

and save
e Makes it easier to develop scripts

e Save recorded scripting as macros that

can be executed with a button click

LLNL-PRES-484817

-
E!:}' Commands =NRSN X
Commands
Store commands in [Acﬁve tab v ]

(| Append commands to existing text

t 2 ]3f4afs[e]z][s][U
AddPlot ("Pseudeceloxr™, "pressure")
for i in xrange(1l0):
SetTimeSliderState (i)
DrawPlots ()
SaveWindow ()
P Execute ] [ Clear ] [ Make macro ]
[ Post H Dismiss ]

Lawrence Livermore National Laboratory
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Exercise Group 10
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Support and Contact Information

= Contact us at visit-users@email.ornl.gov if you
have questions

= Visit us on the Web at http://www.lInl.gov/visit

= User Community Wiki at
http://www.visitusers.org

= User Community Forum at
http://www.visitusers.org/forum/forum.pl

= Online Bug Tracker at http://visitbugs.ornl.gov
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